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MODIFIED 2' AND 3'-NUCXEOSIDE PRODRUGS 
FOR TREATING FLA VIVIRIDAE INFECTIONS 

Cross-Reference To Related Applications 
This application claims the benefit of priority to U.S. Provisional application No. 
60/392,350, filed June 28, 2002; U.S. Provisional Application No. 60/466,194, filed April 
28, 2003; and U.S. Provisional Application No. 60/470,949, filed May 14, 2003, the 
disclosures of each of which are incorporated herein by reference. 

Field OF THE Invention 
This invention is in the area of pharmaceutical chemistiy, and is m particular, a 2* 
and/or 3' prodrug of 6-modified, \\ 2\ V or 4'-branched pyrimidine nucleoside or 8- 
modified, T, 2\ V or 4'-branched purine nucleoside for the treatment of a Flaviviridae 
infection, such as a hepatitis C virus mfection. 

Backgroijnd of the Invention 

FlaviPtridae Viruses 

The Flaviviridae family of viruses comprises at least three distinct genera: 
pestivirusesy which cause disease m cattle and pigs; flaviviruses, which are the primary 
cause of diseases such as dengue fever and yellow fever; and hepaciviruses, whose sole 
member is HCV. The flavivirus genus includes more than 68 members separated into 
groups on the basis of serological relatedness (Calisher et al., J. Gem Virol 1993, 70^ 37- 
43). Clinical symptoms vary and include fever, encephalitis and hemorrhagic fever {Fields 
Virology, Editors: Fields, B. N., Knipe, D. M., and Howley, P. M., Lippmcott-Raven 
Publishers, Philadelphia, PA, 1996, Chapter 31, 931-959). Flavivfruses of global concern 
that are associated with human disease include the dengue hemorrhagic fever viruses 
(DHF), yellow fever virus, shock syndrome and Japanese encephalitis virus (Halstead, S. 
B., Rev. Infect Dis., 1984, 6, 251-264; Halstead, S. B., Science, 239:476-481, 1988; 
Monath, T. P., New Eng. J. Med, 1988, 319, 641-643). 

The pestivirus genus includes bovine viral diarrhea virus (BVDV), classical swme 
fever virus (CSFV, also called hog cholera virus) and border disease virus (BDV) of sheep 
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(Moennig. V. et al. Adv. Vir. Ras, 1992, 41, 53-98). Pestivirus infections of domesticated 
livestock (cattle, pigs and sheep) cause significant economic losses worldwide. BVDV 
causes mucosal disease in cattle and is of significant economic importance to the livestock 
industry (Meyers, G. and Thiel, n.-!^ Advances in Virus Research, 1996, 47, 53-118; 
Moennig V., et al. Adv. Vir. Res. 1992, 41, 53-98). Human pestiviruses have not been as 
extensively characterized as the animal pestivmises. However, serological surveys indicate 
considerable pestivirus exposure in humans. 

Pestiviruses and hepaciviruses are closely related virus groups within the 
Flaviviridae family. Other closely related viruses in this family mclude the GB vmis A, GB 
virus A-like agents, GB virus-B and GB virus-C (also called hepatitis G virus, HGV). Hie 
hepacivirus group (hepatitis C vfrus; HCV) consists of a number of closely related but 
genotypically distinguishable viruses that mfect humans. There are approximately 6 HCV 
geno^s and more than 50 sub^es. Diie to the similarities between pestiviruses and 
hepacivuTises, combmed with the poor ability of hepaciviruses to grow eflSciently in cell 
culture, bovine viral diarrhea virus (BVDV) is often used as a sunrogate to study the HCV 
virus. 

The genetic organization of pestiviruses and hepacivfruses is very similar. These 
positive stranded RNA viruses possess a single large open reading fiame (ORF) encodmg 
all the viral proteins necessary for virus replication. These proteins are expressed as a 
polyprotem that is co- and post-translationally processed by both cellular and virus-encoded 
proteinases to yield the mature viral proteins. The viral proteins responsible for the 
replication of the viral genome RNA are located withm approximately the carboxy-termmal. 
Two-thirds of the ORF are termed nonstructural (NS) protems. The genetic organization and 
polyprotein processing of the nonstructural protem portion of the ORF for pestiviruses and 
hepaciviruses is very similar. For both the pestiviruses and hepacivmises, the mature 
nonstructural (NS) proteins, in sequential order from the amino-termmus of the 
nonstructural protein coding region to the carboxy-terminus of the ORF, consist of p7, NS2, 
NS3, NS4A, NS4B, NS5A, and NS5B. 

The NS proteins of pestiviruses and hepaciviruses share sequence domains that are 
characteristic of specific protem functions. For example, the NS3 proteins of viruses in 
both groups possess amino acid sequence motife characteristic of serine proteinases and of 
helicases (Gorbalenya et al. (1988) Nature 333:22; Bazan and Fletterick (1989) Virology 
171:637-639; Gorbalenya et al. (m9) Nucleic Acid Res. 17.3889-3897). Similarly, the 
NS5B proteins of pestiviruses and hepaciviruses have the motifs characteristic of RNA- 
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directed RNA polymerases (Koonin, E.V. and Dolja, V,V. (1993) Crit. Rev. Biochem. 
Molec. Biol 28:375-430). 

The actual roles and functions of the NS proteins of pestiviruses and hepaciviruses 
in the lifecycle of the viruses are directly analogous. In both cases, the NS3 serme 
5 proteinase is responsible for all proteolytic processing of polyprotein precursors 
downstream of its position in the ORF (Wiskerchen and CoUett (1991) Virology 184:341- 
350; Bartenschlager et al. (1993) J. Virol 67:3835-3844; Eckart et al. (1993) Biochem. 
Biophys. Res. Comm. 192:399-406; Grakoui et al. (1993),/. Virol 67:2832-2843; Grakoui et 
al. (1993) Proc. Natl Acad Scl USA 90:10583-10587; Hijikata et al. (1993) J. Virol 

10 67:4665-4675; Tome et al. (1993) J. Virol 67:4017-4026). The NS4A protein, in both 
cases, acts as a cofactor with the NS3 serine protease (Bartenschlager et al. (1994) J. Virol 
68:5045-5055; Failla et al. (1994) J. Virol 68: 3753-3760; Lin et al. (1994) 68:8147-8157; 
Xu et al. (1997) Virol 71:5312-5322). The NS3 protem of both viruses also functions as 
a helicase (Kim et al. (1995) Biochem. Biophys. Res. Comm. 215: 160-166; Jin and Peterson 

15 (1995) Arch Biochem. Biophys., 323:47-53; Warrener and CoUett (1995) J, Vhvl 69:1720- 
1726). Finally, the NS5B proteins of pestiviruses and hepacivuruses have the predicted 
RNA-directed RNA polymerases activity (Behrens et al.(1996) EMBO J. 15:12-22; 
Lchmannet al.(1997) J. Virol 71:8416-8428; Yuan et al.(1997) Biochem. Biophys. Res. 
Comm. 232:231-235; Hagedom, PCT WO 97/12033; Zhong et al.(1998) J. Virol 72.9365- 

20 9369). 

Hepatitis C Virus 

The hepatitis C vmis (HCV) is the leading cause of chronic liver disease worldwide. 
(Boyer, N. ei al J. Hepatol 32:98-112, 2000). HCV causes a slow growing viral infection 

25 and is the major cause of ciniiosis and hepatocellular carcinoma (Di Besceglie, A. M. and 
Bacon, B. R., Scientific American, Oct.: 80-85, (1999); Boyer, N. et al J. Hepatol 32:98- 
112, 2000). An estimated 170 million persons are infected with HCV worldwide. (Boyer, 
N. et al J. Hepatol 32:98-112, 2000). Cinhosis caused by chronic hepatitis C infection 
accounts for 8,000-12,000 deaths per year in the United States, and HCV infection is the 

30 leading indication for liver transplantation. 

HCV is known to cause at least 80% of posttransfusion hepatitis and a substantial 
proportion of sporadic acute hepatitis. Preliminary evidence also implicates HCV in many 
cases of ^Idiopathic" chronic hepatitis, ^'cryptogenic" curhosis, and probably hepatocellular 
carcinoma unrelated to other hepatitis viruses, such as Hepatitis B Virus (HBV). A small 
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proportion of healthy persons appear to be chronic HCV carriers, vaiying with geography 
and other epidemiological factors. The numbers may substantially exceed those for HBV, 
though mfonnation is still preHminaiy; how many of tiiese pereons have subclfaiical chronic 
liver disease is unclear. (The Merck Manual, ch. 69, p. 901, 16th ed., (1992)). 

HCV is an enveloped virus containmg a positive-sense smgle-stranded RNA 
genome of approxunately 9.4kb. The viral genome consists of a 5' untranslated region 
(UTRX a long open reading frame encodmg a polyprotein precursor of approximately 301 1 
amino acids, and a short 3' UTR. The 5* UTR is tiie most highly conserved part of the HCV 
genome and is important for the initiation and control of polyprotein translation. 
Translation of tfie HCV genome is initiated by a cap-mdependent mechanism known as 
internal ribosome entiy. This mechanism involves the bmdmg of ribosomes to an RNA 
sequence known as fte mtemal ribosome entry site (IRES). An RNA pseudoknot structure 
has recently been determined to be an essential structural element of the HCV IRES. Viral 
structural protems include a nucleocapsid core protein (C) and two envelope glycoproteins. 
El and E2. HCV also encodes two protemases, a zmc-dependent metalloproteinase 
encoded by tiie NS2-NS3 region and a serine proteuiase encoded in flie NS3 region. These 
proteinases are required for cleavage of specific regions of tiie precursor polyprotem mto 
mature peptides. The carboxyl half of nonstructural protein 5, NS5B, contains the RNA- 
dependent RNA polymerase. The function of the remaining nonstructural proteins, NS4A 
and NS4B, and that of NS5A (the amino-terminal half of nonstructural protem 5) remam 
unknown. 

A significant focus of current antiviral research is directed to the development of 
improved methods of treatment of chronic HCV infections in humans (Di Besceglie, A. M. 
and Bacon, B. R., Scientific American, Oct.: 80-85, (1999)). 

Treatment of HCV Infection with Interferon 

Interferons (IFNs) have been commercially available for the treatment of chronic 
hepatitis for nearly a decade. IFNs are glycoproteins produced by mrniune cells in response 
to viral infection. IFNs mhibit replication of a number of viruses, including HCV, and 
when used as the sole treatment for hepatitis C infection, IFN can in certain cases suppress 
serum HCV-RNA to undetectable levels. Additionally, IFN can normalize serum ammo 
transferase levels. Unfortunately, the effect of IFN is temporary and a sustained response 
occurs in only 8%-9% of patients chronically infected with HCV (Gary L. Davis. 
Gastroenterology 1 18:S104-SI 14, 2000). Most patients, however, have difficulty tolerating 
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interferon treatment, which causes severe flu-like symptoms, weight loss, and lack of 
energy and stamina. 

A number of patents disclose Flaviviridae, including HCV, treatments, using 
interferon-based therapies. For example, U.S. Patent No. 5,980,884 to Blatt et al. discloses 
5 methods for retreatment of patients afflicted with HCV using consensus mterferon. U.S. 
Patent No. 5,942,223 to Bazer et al discloses an anti-HCV therapy using ovine or bovine 
mterferon-tau. U.S. Patent No. 5,928,636 to Alber et al. discloses the combmation therapy 
of interleukin-12 and interferon alpha for the treatment of infectious diseases mcludmg 
HCV. U.S. Patent No. 5,849,696 to Chretien et aL discloses the use of thymosins, alone or 

10 in combination with interferon, for treating HCV. U.S. Patent No. 5,830,455 to Valtuena et 
al. discloses a combination HCV therapy employmg interferon and a free radical scavenger. 
U.S. Patent No. 5,738,845 to Imakawa discloses the use of human interferon tau protems for 
treatmg HCV. Other interferon-based treatments for HCV are disclosed in U.S. Patent No. 
5,676,942 to Testa et al., U.S. Patent No. 5,372,808 to Blatt et aL, and U.S. Patent No. 

15 5,849,696. A number of patents also disclose pegylated forms of interferon, such as, U.S. 
Patent Nos. 5,747,646, 5,792,834 and 5,834,594 to Hoffinann-La Roche Inc; PCX 
Publication No. WO 99y32139 and WO 99/32140 to Enzon; WO 95/13090 and US Patent 
Nos. 5,738,846 and 5,71 1,944 to Schering; and U.S. Patent No. 5,908,62 1 to Glue et aL . 

Interferon alpha-2a and interferon alpha-2b are cuirently approved as monotherapy 

20 for the treatment of HCV. ROFERON®-A (Roche) is the recombinant form of interferon 
alpha-2a. PEGASYS® (Roche) is the pegylated (i.e. polyethylene glycol modified) form of 
interferon alpha-2a. INIRONOA (Schermg Corporation) is the recombmant form of 
Interferon alpha-2b, and PEG-INTRON® (Schermg Corporation) is the pegylated form of 
interferon alpha-2b. 

25 Other forms of mterferon alpha, as well as interferon beta, ganuna, tau and omega 

are currently in clfaiical development for the treatment of HCV. For example, INFERGEN 
(interferon alphacon-1) by InterMune, OMNIFERON (natural interferon) by Viragen, 
ALBUFERON by Human Genome Sciences, REBIF (interferon beta-la) by Ares-Serono, 
Omega Interferon by BioMedicine, Oral Interferon Alpha by Amarillo Biosciences, and 

30 mterferon gamma, interferon tau, and interferon gamma- lb by InterMune are in 
development. 
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Ribivarin 

Ribavirin (l-p-D-ribofuranosyl-l-l,2,4-tria2X)le-3-<^boxamide) is a synthetic, non- 
interferon-inducing, broad qjectrum antiviral nucleoside analog sold under the trade name, 
Vira2X)le (The h&rck Index, 1 1th edition, Editon Budavari, S„ Merck & Co., Inc., Rahway, 
NJ. pl304, 1989). United States Patent No. 3,798,209 and RE29,835 disclose and claim 
ribavirin. Ribavirin is structurally similar to guanosine, and has in vitro activity against 
several DNA and RNA viruses including FlavMridae (Gary L. Davis. Gastroenterology 
118:S104-S114,2000). 

Ribavirin reduces serum amino transferase levels to normal in 40% of patients, but it 
does not lower serum levels of HCV-RNA (Gary L. Davis. Gastroenterology 118:8104- 
S114, 2000). Thus, ribavirin alone is not effective in reducing viral RNA levels. 
Additionally, ribavirin has significant toxicity and is known to induce anemia. 

Ribavirin is not approved fi-o monotherapy against HCV. It has been approved in 
combination with interferon alpha-2a or mterferon alpha-2b for the treatment of HCV. 

Combination of Interferon andSibavirin 

The current standard of care for chronic hepatitis C is combination therapy with an 
alpha interferon and ribavirin. The combination of interferon and ribavhin for the treatment 
of HCV infection has been reported to be effective in the treatment of mterferon naiVe 
patients (Battaglia, A.M. et id,. Am. Phamtacother. 34:487-494, 2000% as well as for 
treatment of patients when histological disease is present (Berenguer, M. et al Antivir. 
Ther 3(SuppI. 3):125-136, 1998). Studies have show that more patients with hepatitis C 
respond to pegylated interferon-alpha/ribavirin combmation therapy than to combmation 
therapy with unpegylated interferon alpha. However, as with monotherapy, significant side 
effects develop during combmation therapy, includmg hemolysis, flu-like symptoms, 
anemia, and fatigue. (Gary L. Davis. Gastroenterology 1 18:S104-S114, 2000). 

Combination therapy with PEG-INTRON® (peginterferon alpha-2b) and 
REBETOL® (Ribavuin, USP) Capsules is available from Sobering Corporation. 
REBETOL® (Sobering Corporation) has also been approved in combmation with 
INTRON® A (Interferon alpha-2b, recombinant, Schering Corporation). Roche's 
PEGASYS® (pegylated interferon alpha-2a) and COPEGUS® (ribavirin) are also approved 
for the treatment of HCV. 

PCT Publication Nos. WO 99/59621, WO 00/37110, WO 01/81359, WO 02/32414 
and WO 03/024461 by Schering Corporation disclose the use of pegylated mterferon alpha 
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and ribavirin combination therapy for the treatment of HCV. PCT Publication Nos. WO 
99/15194, WO 99/64016, and WO 00/24355 by Hoffinann-La Roche Inc also disclose the 
use of pegylated interferon alpha and ribavirin combination therapy for the treatment of 
HCV. 

5 

Additional Methods to Treat Flmmiridae Infections 

Hie development of new antivual agents for flaviviridae infections, especially 
hepatitis C, is currently underway. Specific mhibitors of HCV-derived enzymes such as 
protease, helicase, and polymerase inhibitors are bemg developed. Drugs tiiat inhibit other 

10 steps in HCV replication are also in development, for example, drugs that block production 
of HCV antigens fiom the RNA QSSS inhibitors), drugs that prevent the normal processmg 
of HCV proteins (inhibitors of glycosylation), drugs that block entry of HCV into cells (by 
blockmg its receptor) and nonspecific cytoprotective agents that block cell injury caused by 
the virus infection. Further, molecular approaches are also being developed to treat 

15 hepatitis C, for example, ribozymes, which are enzymes that break down specific viral RNA 
molecules, and antisense oligonucleotides, which are small complementary segments of 
DNA that bind to viral SNA and inhibit vhal replication, are under investigation. A number 
of HCV treatments are reviewed by Bymock et aL in Antiviral Chemistry & Chemotherapy, 
1 1 :2; 79-95 (2000) and De Francesco et aL m Antiviral Research, 58:1-16 (2003). 

20 Examples of classes of drugs that are being developed to treat Flaviviridae infections 

include: 

(1) Protease inhibitors 

Substrate-based NS3. protease inhibitors (Attwood et aL, Antiviral peptide 
derivatives, PCT WO 98/22496, 1998; Attwood et aL, Antiviral Chemistry and 

25 Chemotherapy 1999, 10, 259-273; Attwood et al.. Preparation and use of amino acid 
derivatives as anti-viral agents, German Patent Pub. DE 19914474; Tung et aL Inhibitors of 
serine proteases, particularly hepatitis C virus NS3 protease, PCT WO 98/17679), 
including alphaketoamides and hydrazinoureas, and uihibitors ttiat terminate in an 
electrophile such as a boronic acid or phosphonate (Liinas-Brunet et al, Hepatitis C 

30 inhibitor peptide analogues, PCT WO 99/07734) are bemg mvestigated. 

Non-substrate-based NS3 protease inhibitors such as 2,4,6-trihydroxy-3-nitro- 
benzamide derivatives (Sudo K. et aL, Biochemical and Biophysical Research 
Communications, 1997, 238, 643-647; Sudo K. et aL Antiviral Chemistry and 
Chemotherapy, 1998, 9, 186), including RD3-4082 and RD3-4078, the former substituted 
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on liie amide with a 14 carbon diain and the latter processing a /«wa-pheno^henyl group 
are also bemg mvestigated. 

Sch 68631, a phenanthrenequinone. is an HCV protease inhibitor (Chu M. et al.. 
Tetrahedron Utters nm^-liyi, 1996). In another example by the same authors, Sch 
351633, isolated from flie fungus Pemdllium griseqfulmm. was identified as a protease 
mhibitor (Chu M. et cd., Bioorgardc and Medicinal Clmmistry Letters 9:1949-1952). 
Nanomolar potency agamst the HCV NS3 protease enzyme has been achieved by the design 
of selective inhibitors based on the mactomolecule egiin c. Eglm c, isolated from leech, is a 
potent tohibitor of several serine proteases such as S. griseus proteases A and B, a- 
chymotiypsm, diymase and subtilisin. Qasun MA et ai., Biocfxmistry 36:1598-1607, 
1997. 

Several U.S. patents disclose protease inhibitors foe the treatment of HCV. For 
example, U.S. Patent No. 6,004,933 to Spruce et td. discloses a class of cysteine protease 
mhibitors for inhibiting HCV endopeptidase 2. U.S. Patent No. 5,990,276 to Zhang et td. 
discloses synthetic inhibitors of hepatitis C vinis NS3 protease. The mhibitor is a 
subsequence of a substrate of tiie NS3 protease or a substrate of flie NS4A cofector. The 
use of restriction enzymes to treat HCV is disclosed m U.S. Patent No. 5,538,865 to Reyes 
et al Peptides as NS3 serine protease mhibitors of HCV are disclosed m WO 02/008251 to 
Corvas International, Inc, and WO 02/08187 and WO 02/008256 to Schering Corporation. 
HCV inhibitor tripeptides are disclosed in US Patent Nos. 6,534,523, 6,410,531, and 
6,420,380 to Boehringer Ingelheun and WO 02/060926 to Bristol Myers Squibb. Diaiyl 
peptides as NS3 serine protease mhibhors of HCV are disclosed in WO 02/48172 to 
Schering Corporation. Imidazoleidinones as NS3 serine protease mhibitors of HCV are 
disclosed in WO 02/08198 to Schering Corporation and WO 02/48157 to Bristol Myeis 
Squibb. WO 98/17679 to Vertex Pharmaceuticals and WO 02/48116 to Bristol Myers 
Squibb also disclose HCV protease inhibitors. 

(2) Thiazolidine derivatives which show relevant inhibition in a reverse-i)hase HPLC 
assay with an NS3/4A fusion protem and NS5A/5B substrate (Sudo K. et al.. 
Antiviral Research, 1996, 32, 9-18), especially compound RD-1-6250, possessing 
a fused cinnamoyl moiety substituted with a long alkyl cham, RIM 6205 and 
RD4 6193; 

(3) Ihiazolidines and benzanilides identified in Kakiuchi N. et al. J. EBS Letters 
421, 217-220; TakeshitaN. etd. Analytical Biochemistry, 1997,247,242-246; 
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(4) A phenan-threnequinone possessing activity against protease in a SDS-PAGE and 
autoradiography assay isolated from the fermentation culture broth of 
Streptomyces sp., Sch 68631 (Chu M. etd,, Tetrahedron Letters, 1996, 37, 7229- 
7232), and Sch 351633, isolated from the fungus Penicillitm griseofuhntm, which 
demonstrates activity in a scintillation proxhnity assay (Chu M. et al, Bioorganic 
cmd Medicinal Chemistry Letters 9^ 1949-1952); 

(5) Helicase inhibitors (for example Diana G.D. et al.. Compounds, compositions and 
methods for treatment of hepatitis C, U.S. Pat. No. 5,633,358; Diana G.D. et al., 
Piperidine derivatives, pharmaceutical compositions thereof and their use in the 
treatment of hepatitis C, PCT WO 97/36554); 

(6) Nucleotide polymerase inhibitors and gliotoxin (Ferrari R. et al Journal of 
Virology^ 1999, 75, 1649-1654), and the natural product cerulenin (Lohmann V. 
etal. Virology, 1998, 249, 108-118); 

(7) Antisense phosphorothioate oligodeojQoiucleotides (S-ODN) complementary to 
sequence stretches in the 5' non-coding region (NCR) of the vfrus (Alt M. et al, 
Hepatology, 1995, 22, 707-717), or nucleotides 326-348 comprismg the 3* end of 
the NCR and nucleotides 371-388 located in the core coding region of tiie HCV 
RNA (Alt M. et al. Archives ofnrology, 1997, 142, 589-599; Galderisi U. et al,. 
Journal of Cellular Physiology, 1999, 181, 251-257); 

(8) Inhibitors of IRES-dependent translation (Ikeda N et al,. Agent for the prevention 
and treatment of hepatitis Q Japanese Patent Pub. JP-08268890; Kai Y. et al. 
Prevention and treatment of viral diseases, Japanese Patent Pub. JP-10101591); 

(9) Ribozymes, such as nuclease-resistant ribozymes (Maccjak, D. J. et al,, 
Hepatology 1999, 30, abstract 995) and those disclosed in U.S. Patent No. 
6,043,077 to Barber et al., and U.S. Patent Nos. 5,869,253 and 5,610,054 to 
Draper e/ a/.; and 

(10) Nucleoside analogs have also been developed for the treatment of Flaviviridae 
infections. 

Idenix Pharmaceuticals discloses the use of branched nucleosides in the treatment of 
flaviviruses (including HCV) and pestiviruses in International Publication Nos. WO 
01/90121 and WO 01/92282. Specifically, a method for the treatment of hepatitis C 
infection (and flaviviruses and pestiviruses) in humans and other host animals is disclosed 
in the Idenix publications that includes administering an effective amount of a biologically 
active 1 ', 2', 3' or 4'-branched p-D or p-L nucleosides or a phannaceutically acceptable salt 
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CM- derivative thereof administered either alone or in combination with another antiviral 
agent, optionally in a i^iannaceutically acceptable carrier. 

Other patent applications disclosing the use of certain nucleoside analogs to treat 
hepatitis C virus include: PCT/CAOO/01316 (WO 01/32153; filed November 3, 2000) and 
PCT/CAOl/00197 (WO 01/60315; filed February 19, 2001) filed by BioChem Pharma, Inc. 
(now Shire Biochem, Inc.); PCT/US02/01531 (WO 02/057425; filed Januaiy 18, 2002) and 
PCT/US02/03086 (WO 02/057287; filed Januaiy 18, 2002) filed by Merck & Co., Inc.. 
PCT/EPOl/09633 (WO 02/18404; pubUshed August 21, 2001) filed by Roche, and PCT 
Publication Nos. WO 01/79246 (filed April 13, 2001), WO 02/32920 (filed October 18, 
2001) and WO 02/48165 by Phaimasset, Ltd. 

PCT PublicatiMi No. WO 99/43691 to Emory University, entitled «2»- 
Fhioronucleosides" discloses the use of certain 2'-fluoronucleosides to treat HCV. 

Eldrup et al. (Oral Session V, Hepatitis C Vmis, Flaviviridae; 16* International 
Conference on Antiviral Research (April 27, 2003, Savannah, Ga.)) described fbe structuie 
activity relationship of 2'-modified nucleosides for inhibition of HCV. 

Bhat et al. (Oral Session V, Hepatitis C Virus, Flaviviridae, 2003 (Oral Session V, 
Hepatitis C Virus, Flavivnidae; 16* International Conference on Antivind Research (April 
27, 2003, Savamiah, Ga.); p A75> describe the synfliesis and pharmacokinetic propwties of 
nucleoside analogues as possible mhibitors of HCV RNA replication. The autfiors report 
that 2*-modified nucleosides demonstrate potent inhibitory activity in cell-based replicon 
assays. 

Olsen et al. (Oral Session V, Hepatitis C Virus, Flaviviridae; 16* International 
Conference on Antiviral Research (April 27, 2003, Savannah, Ga.) p A76) also described 
the effects of the 2'-modified nucleosides on HCV RNA replication. 

(1 1) Other miscellaneous compounds including l-amino-alltylcyclohexanes (U.S. 
Patent No. 6,034,134 to Gold et al), alkyl lipids (U.S. Pat. No. 5,922,757 to Chojkier et 
al.), vitamin E and otiier antioxidants (U.S. Pat. No. 5,922,757 to Chojkier et al.), squaloie, 
amantadine, bile acids (U.S. Pat. No. 5,846,964 to Ozeki et al.), N-(phosphonoacetyl)-L- 
aspartic acid, (U.S. Pat. No. 5,830,905 to Diana et al.), benzenedicarboxamides (U.S. Pat. 
No. 5,633,388 to Diana et al.), polyadenylic acid derivatives (U.S. Pat No. 5,496,546 to 
Wang et al), 2',3'-dideoxyinosine (U.S. Pat. No. 5,026,687 to Yarchoan et aL), 
benzimidazoles (U.S. Pat. No. 5,891,874 to Colacino et al), plant extracts (U.S. Patent No. 
5,837,257 to Tsai et al., U.S. Patent No. 5,725,859 to Omer et al, and U.S. Patent No. 
6,056,961), and piperidenes (U.S. Patent No. 5,830,905 to Diana et al.). 
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(12) Other compounds currently in preclinical or clinical development for 
treatment of hepatitis C vmis mclude: Ihterleukin-10 by Schering-Plough, IP-501 by 
Intemeuron, Merimebodib (VX-497) by Vertex, AMANTADINE® (Synmietrel) by Endo 
Labs Solvay, HEPTAZYME® by RPI, IDN-6556 by Idun Phama., XTL-002 by XTL., 
5 HCV/MF59 by CWion, CIVACIR® (Hepatitis C Immune Globulin) by NASI, 
LEVOVmiN® by ICN/Ribapharm, VIRAMIDINE® by ICN/Ribapharm, ZADAXIN® 
(thymosin alpha-1) by Sci Clone, tfiymosm plus pegylated interferon by Sci Clone, 
CEPLENE® (histamine dihydrochloride) by Maxkn, VX 950 / LY 570310 by Vertex/Eli 
Lilly, ISIS 14803 by Isis Pharmaceutical/Elan, IDN-6556 by Idun Pharmaceuticals, Inc., 

10 JTK 003 by AKROS Phanna, BILN-2061 by Boehrmger Ingelheim, CellCept 
(mycophenolate mofetil) by Roche, T67, a p-tubulin inhibitor, by Tularik, a therapeutic 
vaccine directed to E2 by Innogenetics, FK788 by Fujisawa Healthcare, Inc., IdB 1016 
(Siliphos, oral silybm-phosphatdylcholine phytosome), RNA replication inhibitors 
(VP50406) by VfroPharma/Wyeth, therapeutic vaccme by Intercell, therapeutic vaccine by 

15 Epimmune/Genencor, IRES inhibitor by Anadys, ANA 245 and ANA 246 by Anadys, 
unmunofherapy (Therapore) by Avant, protease inhibitor by Corvas/SChering, helicase 
uihibitor by Vertex, fusion mhibitor by Trimeris, T cell therapy by CellExSys, polymerase 
mhibhor by Biocryst, targeted RNA chemistry by PTC Therapeutics, Dication by Immtech, 
Int., protease inhibitor by Agouron, protease inhibitor by Chiron/Medivir, antisense therapy 

20 by AVI BioPhanna, antisense therapy by Hybridon, hemopurifier by Aethlon Medical, 
therapeutic vaccine by Merix, protease inhibitor by Bristol-Myers Squibb/Axys, Chron- 
VacC, a therapeutic vaccme, by Tripep, UT 23 IB by United Therapeutics, protease, 
helicase and polymerase inhibitors by Genelabs Technologies, IRES mhibitors by Immusol, 
R803 by Rigel Pharmaceuticals, INFERGEN® (mterferon alphacon-1) by InterMune, 

25 OMNIFERON® (natural interferon) by Viragen, ALBUFERON® by Human Genome 
Sciences, REBBF® (interferon beta-la) by Ares-Serono, Omega Literferon by BioMedicine, 
Oral Interferon Alpha by Amarillo Biosciences, interferon gamma, interferon tau, and 
Interferon gamma- lb by InterMune. 

Nucleoside prodrugs have been previously described for the treatment of other forms 

30 of hepatitis. WO 00/09531 (filed August 10, 1999) and WO 01/96353 (filed June 15, 2001) 
to Idenix Pharmaceuticals discloses 2'-deoxy-P-L-nucleosides and their 3 '-prodrugs for the 
treatment of HBV. U.S. Patent No. 4,957,924 to Beauchamp discloses various therapeutic 
esters of acyclovir. 
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In light of the feet that HCV infection has reached epidemic levels worldwide, and 
has tragic effects on the mfected patient, there remains a strong need to provide new 
effective pharmaceutical agents to treat hepatitis C that have low toxicity to the host. 

Further, given the rising threat of other flavivmdae infections, there remains a strong 
need to provide new effective pharmaceutical agents that have low toxicity to the host. 

Therefore, it is an object of die present invention to provide a compound, method 
and composition for the treatment of a host infected with hepatitis C virus. 

It is another object of the present invention to provide a method and composition 
generally for the treatment of patients infected with pestiviruses, flaviviruses, or 
hepaciviruses. 

Summary of the Invention 

T and 3'-prodrugs of 1', 2\ 3' or 4'-branched P-D or P-L nucleosides, or their 
pharmaceutically acceptable salts or pharmaceutically acceptable formulations containmg 
these compounds are useful in the prevention and treatment of Flavmridae infections and 
other related conditions such as anti- Flaviviridae antibody positive and Flavmridae - 
positive conditions, chronic liver inflanunation caused by HCV, cirrhosis, acute hepatitis, 
fiilmmant hepatitis, chronic persistent hepatitis, and fatigue. These compounds or 
formulations can also be used prophylactically to prevent or retard the progression of 
clinical ilhiess in individuals who are anti-Flaviviridae antibody or Flavmridae-antigm 
positive or who have been exposed to a Flavmridae. 

A method for the treatment of a Flaviviridae viral mfection in a host, includmg a 
human, is also disclosed that includes administermg an effective amount of a 2* or 3'- 
prodrug of a biologically active 1', 2\ 3* or 4'-branched p-D or p-L nucleoside or a 
pharmaceutically acceptable salt thereof, administered either alone or in combination or 
alternation with another eoiti-Flaviviridae agent, optionally m a pharmaceutically acceptable 
carrier. The term 2'-prodrug, as used herein, refers to a r , 2\ 3* or 4*-branched p-D or P-L 
nucleoside that has a biologically cleavable moiety at the 2'-position, includmg, but not 
lunited to acyl, and in one embodiment, a natural or synthetic D or L ammo acid, preferably 
an L-amino acid. The term 3'-prodrug, as used herein, refers to a 1', 2\ 3' or 4*-bianched 
p-D or p-L nucleoside that has a biologically cleavable moiety at the 3'-position, including 
but not Ifanited to acyl, and in one embodiment, a natural or synthetic D or L amino acid, 
preferably an L-amino acid. 
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Phamaceutically acceptable salts include tosylate, methanesulfonale, acetate, 
citrate, malonate, tartarate, succinate, benzoate, ascorbate, a-ketoglutarate, and a- 
glycerophosphate, formate, fiimarate, propionate, glycolate, lactate, pyruvate, oxalate, 
maleale, salicyate, sulfite, sulfonate, nitrate, bicarbonate, hydrobromate, hydrobromide, 
hydroiodide, carbonate, and phosphoric acid salts. A particularly preferred embodiment is 
tfie mono or dihydrochloride salt. 

In one embodiment, the 1\ 2% 3* or 4'-branched p-D or p-L nucleoside includes 
biologically cleavable moieties at the 2' and/or 5* positions. Preferred moieties are natural 
or synthetic D or L ammo acid esters, mcludmg D or L-valyl, though preferably L-ammo 
acid esters, such as L-valyl, and alkyl esters includmg acetyl. Therefore, this invention 
specifically includes 2*-D or L-amino acid ester and 2',5'-D or L-diamino acid ester, 
preferably L-amino acid ester, of l\ 2\ 3' or 4'-branched P-D or P-L nucleosides with any 
desired purine or pyrimidine base, wherein the parent drug optionally has an ECso of less 
than 15 micromolar, and even more preferably less than 10 micromolar; 2'-(alkyl or aiyl) 
ester or 2',5'-di(alkyl or aiyl) ester of 1', 2\ V or 4'-branched P-D or p-L nucleosides with 
any desired purine or pyrimidine base, wherem the parent drug optionally has an EC50 of 
less than 10 or 15 micromolar; and prodrugs of 2',5'-diesters of 1', 2\ 3' or 4'-branched P- 
D or p-L nucleosides wherein (i) the T ester is a natural or ^nthetic D or L-ammo acid 
ester, though preferably an L-amino acid ester, and the 5'-ester is an alkyl or aiyl ester; (ii) 
both esters are mdependently natural or synthetic D or L-ammo acid ester, though 
preferably both are L-amino acid esters; (iii) both esters are mdependently alkyl or aiyl 
esters; and (iv) the 2' ester is mdependently an all^l or aryl ester and the 5'-ester is a 
natural or synthetic D or L-amino acid ester, though preferably an L-amino acid ester, 
wherein the parent drug optionally has an EC50 of less than 10 or 15 micromolar. 

Examples of prodrugs fallmg within the invention are 2'-D or L-valme ester of P-D- 
2',6-dmiethyl-cytidme; 2'-L-valine ester of P-D-2',6-dimethyl-thymidme; 2'-L-valine ester 
of P-D-2',8-dunethyl-adenosine; 2'.L-valme ester of p-D-2',8-dimethyl-guanosine; 2'-L- 
valme ester of P-D-2',6-dimethyl-5-fluorocytidme; 2*-L-valine ester of p-D-2\6-dimethyl- 
uridme; 2'-acetyl ester of p-D-2',6-dimethyl-cytidine; 2'-acetyl ester of p-D-2',6-dimethyl. 
thymidme; 2'-acetyl ester of P-D-2',8-dimethyl-adenosine; 2*-acetyl ester of p-D-2',8- 
dimethyl-guanosme; 2'-acetyl ester of p-D-2',6-dunethyl-5-fluoro-cytidine; and 2'-estere of 
p-D-2',6-dmiethyl-(cytidine, 5-fluorocytidine, uridine or thymidme) or 2'-esters of P-D- 
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2',8-dimethyl-<guanosme, adenosine or inosine) vviierein (i) the 2' ester is an amino acid 
ester; or (ii) the T ester is an alkyl or aiyl ester. 

Additional examples of prodrugs falling within the invention are 2\S'-L-divaline 
ester of p-D-2',6-dimethyl-cytidine (dival-2',6-diMe-L-dC); 2',5'-L-divalme ester of P-D- 
5 2',6-dnnethyl-thymidine; 2\5'-L-diva!ine ester of P-D-2',8-dimethyl-adenosine; 2',5'-L- 
divaline ester of P-D-2',8-dimethyl-guanosine; 2',5'-L-divaline ester of p-D-2',6-dimethyl- 
5-fluoro-cytidine; 2*,5'-L-divaline ester of p-D-2\6-dimethyl-uridine; 2',5'-diacetyl ester of 
P-D-2',6-dimethyI-cytidine; 2\5'-diacetyl ester of p-D-2*,6-dimethyl-thymidine; 2',5'- 
diacetyl ester of p-D-2',8-dimethyl-adenosine; 2*,5'-diacetyl ester of p-D-2',8-dimethyl- 

10 guanosine; 2',5*-diacetyl ester of P-D-2',6-dimethyl-5-fluoro-cytidine; and 2',5'-diesters of 
P-D-2',6-dimethyl-(cytidine, 5-fluorocytidine, uridine or thymidine) or 2',5'-diesters of p- 
D-2%8-dimetfayl-(guanosine, adenosine or inosine) wherein (i) the T ester is an amino acid 
ester and the 5 '-ester is an alkyl or aiyl estei; (ii) both esters are amino acid esters; (iii) both 
esters are independently all^I or aiyl esters; or (iv) the T ester is an alkyl or aiyl ester and 

IS the S'-ester is an ammo acid ester. 

In another embodiment, the \\ 2\ 3' or 4*-branched p-D or p-L nucleoside 3'- 
prodrug includes biologically cleavable moieties at the 3' and/or 5' positions. Preferred 
moieties are natural or synthetic D or L amino acid esters, such as valyl, though preferably 
L-amino acids, such as L-valyl, and alkyl esters including acetyl. Therefore, this mvention 

20 specifically includes 3'-L-amino acid ester and 3',5'-L-diamino acid ester of 1 *, 2\ 3* or 4'- 
branched P-D or P-L nucleosides with any desired purine or pyrimidme base, wherein the 
parent drug optionally has an ECso of less than IS micromolar, and even more preferably 
less than 10 micromolar; 3'-(alM or aryl) ester or 3*,5'-L-di(alkyl or aiyl) ester of 1', 2\ 3* 
or 4'-branched P-D or P-L nucleosides with any desired purine or pyrimidine base, wherein 

2S the parent drug optionally has an EC50 of less than 10 or IS micromolar; and prodrugs of 
3*,5'-diesters of 1% 2\ 3' or 4'-branched p-D or P-L nucleosides wherein (i) the 3' ester is a 
natural or synthetic D or L amino acid ester and the S '-ester is an alkyl or aryl ester; (ii) 
both esters are natural or synthetic D or L-amino acid esters; (iii) both esters aie 
independently alkyl or aiyl esters; and (iv) the 3' ester is independently an alkyl or aryl ester 

30 and the S '-ester is a natural or syntiietic D or L-amino acid ester, wherein the parent drug 
optionally has an EC50 of less than 10 or IS micromolar. 

Examples of prodrugs fallmg within the mvention are 3'-L-valine ester of p-D-2',6- 
dimelhyl-cytidine; 3'-L-valme ester of P-D-2',6-dimethyl-thymidine; 3'-L-valine ester of p- 
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D-2',8-dimethyl-adenosine; 3'-L-valine ester of P-D-2\8-dimethyl-guanosine; 3*-L-valine 
ester of p-D-2',6-dimethyl-5-fluorocytidine; 3'-L-valine ester of p-D-2',6-dimethyl-uridine; 
3'-acetyl ester of p-D-2',6-dimethyl-cytidine; 3'-acetyl ester of ^D-2*,6-dimethyl- 
thymidine; 3*-acetyl ester of P-D-2',8-dimethyl-adenosme; 3*"acetyl ester of p-D-2',8- 
5 dimethyl-guanosine; 3*-acetyl ester of p-D-2',6-dimethyl-5-fluoro-cytidme; and 3'-esters of 
p-D-2',6-dimethyl-(cytidine, 5-fluorocytidine, uridine or thymidine) or 3'-esters of P-D- 
2',8-dimethyl-(g;uanosine, adenosine or inosine) wherein (i) the 3* ester is an amino acid 
ester; or (ii) the 3' ester is an alkyl or aryl ester. 

Additional examples of prodrugs falling within the invention are 3\5'-L-divaline 

10 ester of p-D-2\6-dimethyl-cytidine (dival-2\6-diMe-L-dC); 3\5'"L-divaline ester of P-D- 
2',6-dimethyl-thymidine; 3',5'-L-divaline ester of P-D-2',8-dimethyl-adenosine; 3',5'-L- 
divaline ester of p-D-2',8-dimethyl-guanosine; 3',5'-L-divaline ester of p-D-2',6-dimethyl- 
5-fluoro-cytidine; 3',5'-L-divaline ester of P-D-2\6-diraethyl-uridine; 3',5'-diacetyl ester of 
P-D-2\6-dimethyl-cytidine; 3',5'-diacetyl ester of P-D-2',6-dimethyl-thymidine; 3',5'- 

15 diacetyl ester of p-D-2',8-dimethyl-adenosine; 3',5'-diacetyl ester of p-D-2',8-dimethyl- 
guanosine; 3',5*-diacetyl ester of p-D-2',6"dimethyl-5-fluoro-cytidine; and 3',5'-diesters of 
P-D-2\6-dimethyl-(cytidine, 5-fluorocytidine, uridine or thymidine) or 3',5'-diesters of P- 
D-2',8-dimethyl-(guanosine, adenosine or inosine) wherein (i) the 3' ester is an amino acid 
ester and the 5 '-ester is an alkyl or aryl ester; (ii) both esters are ammo acid esters; (iii) both 

20 esters are independently alkyl or aryl esters; or (iv) the 3' ester is an alkyl or aryl ester and 
the S*-ester is an amino acid ester. 

In another embodiment, the prodrug of T, 2', 3' or 4*-branched P-D or p-L 
nucleoside includes biologically cleavable moieties at the 2\ 3' and/or V positions. 
Preferred moieties are natural or synthetic D or L amino acid esters^ including D or L-valyl, 

25 though preferably L-amino acid esters, such as L-valyl» and alkyl esters including acetyl. 
Therefore, this invention specifically includes 2',3'-L or D-diamino acid ester and 2',3',5*- 
L or D-triamino acid ester of \\ 2', 3' or 4*-branched P-D or P-L nucleosides, preferrably 
L-amino acid, with any desired purine or pyrimidine base, wherein the parent drug 
optionally has an ECso of less than 15 micromolar, and even more preferably less than 10 

30 micromolar; 2*,3'-di(all^l or aryl) ester or 2',3',5'-L-tri(alkyl or aryl) ester of \\ 2\ 3' or 
4'-branched p-D or P-L nucleosides with any desired purine or pyrimidine base, wherein the 
parent drug optionally has an EC50 of less than 10 or 15 micromolar; and prodrugs of 2',3'- 
diesters of T, 2\ 3' or 4*-branched P-D or p-L nucleosides wherein (i) the 2' ester is an 
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amino acid ester and the 3'-ester is an alkyl or aryl ester; (ii) both esters are amino acid 
esters; (iii) both esters are independently alkyl or aiyl esters; and (iv) the 2' ester is 
independently an alkyl or aryl ester and the 3'-ester is an amino acid ester, wherem the 
parent drug optionally has an EC50 of less than 10 or 15 micromolar. Further, 2',3*,5*- 
5 triesters of 1% 2\ 3* or 4'-branched p-D or p-L nucleosides wherem (i) all three esters are 
amino acid esters; (ii) all three esters are independently alkyl or aryl esters; (iii) the 2' ester 
is an ammo acid ester, the 3' ester is an ammo acid ester and the S'-ester is an alkyl or aiyl 
ester; (iv) the 2* ester is an amino acid ester, the 3* ester is an alkyl or aryl ester and the 5'- 
ester is an alkyl or aryl ester; (v) the 2' ester is an alkyl or aryl ester, the 3' ester is an alkyl 

10 or aiyl ester and the 5'-ester is an ammo acid ester, (vi) the 2' ester is an alkyl or aryl ester, 
the 3' ester is an amino acid ester and the S'-ester is an amino acid ester; (vii) the 2' ester is 
an alkyl or aiyl ester, the 3' ester is an amino acid ester and the S'-ester is an alkyl or aiyl 
ester; and (viii) the 2' ester is an amino acid ester, the 3' ester is an alkyl or aryl ester and 
the S'-ester is an amino acid ester; wherein the parent drug optionally has an EC50 of less 

IS than 10 or IS micromolar. 

Examples of prodrugs Mmg within the mvention mclude 2',3*-L-divalme ester of 
p-D-2*,6-dfanethyl-cytidine (dival-2',6-diMe-L-dC); 2\3^L-divaUne ester of p-D-2',6- 
dimethyl-thymidme; 2',3*-L-divaline ester of p-D-2',8-dimethyl-adenosme; 2',3'-L-divaline 
ester of p-D-2',8-dunethyl-guanosine; 2*,3'-L-divaline ester of P-r).2%6-dimethyl-S-fluoro- 

20 cytidme; 2'.3*-LKlivaline ester of P-D-2',6-dimethyl-uridme; 2',3'-diacetyl ester of p-D- 
2',6-dhnethyl-cytidine; 2*,3'-diacetyl ester of P-I>2\6-dimethyl-thymidine; 2',3'-diacetyl 
ester of p-D-2',8-dimethyl-adenosme; 2%3'-diacetyl ester of P-D-2*,8-dimethyI-guanosine; 
2%3'Kiiacetyl ester of P-D-2',6-dmiethyl-S-fluoro-cytidme; and 2*,3*-diesters of p-D-2',6- 
dunethyl-(cytidme, 5-fluorocytidine, uridine or thymidine) or 2%3'-diesters of p-D-2*,8- 

2S dimethyKguanosine, adenosine or inosme) i^erein (i) the 2* ester is an amino acid ester 
and the 3*-ester is an alkyl or aryl ester; (ii> both esters are amino acid esters; (iii) both 
esters are independently alkyl or aryl esters; or (iv) the 2' ester is an dSkyl or aiyl ester and 
the 3 '-ester is an amino acid ester. 

Additional examples of prodrugs fallmg within the mvention mclude 2',3\S'-L- 

30 trivalme ester of P-D-2',6-dimethyl-cytidine (trival-2',6-diMe-L-dC); 2*,3',S'-L-trivalme 
ester of P-D-2',6-dimethyl-thymidme; 2',3',5'-L-trivaline ester of p-D-2*,8-dimethyl- 
adenosine; 2',3',5'-L-trivalme ester of P-D-2',8-dmiethyl-guanosine; 2',3',S'-L-trivaline 
ester of P-D-2',6-dimethyl-5-fluoro-cytidme; 2',3',5'-L-trivaline ester of P-D-2',6- 
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dimethyl-uridine; 2^3^5•-triacetyI ester of P-D-2',6-dimethyl-cytidme; 2',3',5'-triacetyl 
ester of P-l>2%6-dimethyl-thymidme; 2\3',5'-triacetyl ester of p-D-2',8-dimethyl- 
adenosine; 2',3',5'-triacetyl ester of P-r)-2',8-dimethyl-guanosine; 2',3',5'-triacetyl ester of 
P-D-2^6-dimethyl-5-fluo^o-cytidine; and 2',3',5'-triesters of P-D-2*,6-diinethyKcytidine, 
5-fluorocytidme, uridine or thymidine) and 2',3\5'-triesters of p-D-2',8-dimethyi. 
(guanosine, adenosine or inosine) wherein (i) all three esters arc amino acid esters; (ii) all 
thrce esters are independently alkyl or aryl esters; (iii) the T ester is an amino acid ester, the 
3' ester is an amino acid ester and the 5'-ester is an aUcyl or aryl ester; (iv) the V ester is an 
amino acid ester, the 3 • ester is an alkyl or aiyl ester and the 5*-ester is an alkyl or aryl ester; 
(v) the T ester is an alkyl or aiyl ester, the 3' ester is an alkyl or aryl ester and the 5'-ester is 
an amino acid ester; (vi) the T ester is an allqrl or aryl ester, the 3* ester is an amino acid 
ester and flie 5'-ester is an amino acid esten (vii) the T ester is an alkyl or aryl ester, the 3* 
ester is an amino acid ester and the 5'-ester is an alkyl or aiyl ester; and (viii) the T ester is 
an amino acid ester, the 3* ester is an alkyl or aryl ester and the 5'-ester is an amino acid 
ester. 

In a first principal embodiment, a compound of Formula (I) or a pharmaceutically 
acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic form thereof is 
provided, as well as a method for the treatment of a host infected with a Flaviviridae 
comprising administering an effective treatment amount of compound of Formula (I): 




0) 

or a pharmaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or 
polymorphic form thereof wherein: 

and R^ are independently H, phosphate (including mono-, di- or triphosphate and a 
stabilized phosphate); straight chained, branched or cyclic alkyl (including lower alkyl); 
acyl (including lower acyl); CO-alkyl, CO-aryl, CO-alkoxyalkyl, CO-aryloxyalkyl, CO- 
substituted aryl, sulfonate ester including alkyl or arylalkyl sulfonyl mcluding 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
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more substituents as described in the definition of aryl given herein; alkylsulfonyl, 
aiylsulfonyl, aralkylsulfonyl, a lipid, including a phospholipid; an amino acid; and amino 
acid residue, a carbohydrate; a peptide; cholesterol; or other pharmaceutically acceptable 
leaving group which is capable of providing a compoimd wherem and/or R^ is 

independently H or phosphate (including mono-, di- or triphosphate), for example when 
administered in vivo; wherein in one embodiment R^ and/or R^ is not phosphate (mcluding 
mono-, di- or triphosphate or a stabilized phosphate prodrug); 
wherein at least one of R^ and R^ is not hydrogen; and v^ierein: 

is hydrogen, bromo, chloro, fluoro, iodo, CN, OH, 0R\ NH2, ^IHR^ NR^R^ SH or SR^; 
X* is a straight chained, branched or cyclic optionally substituted allg^l, CH3, CF3, C(Y^3, 
2-Br-ethyl, CH2F, CH2CI, CH2CF3, CF2CF3, C(Y^C(Y^3, CH2OH, optionally substituted 
alkenyl, optionally substituted aDgnyl, COOH, COOR^ COO-alkyl, COO-aiyl, CO- 
Oalkojg^lkyl, CONH2, CONHR^ CONCR"^, chloro, bromo, fluoio, iodo, CN, N3, OH, 
OR*, NH2, NHR*, NR^^ SH or SR?; and 

is H, straight chained, branched or cyclic optionally substituted alkyl, CH3, CF3, C(y\ 
2-Br-ethyl. CHjF, CH2CI, CH2CF3. CF2CF3, C(y%CCf% CH2OH, optionally substituted 
alkenyl, optionally substituted alkynyl, COOH, COOR'*, COO-alkyl, COO-aiyl, CO- 
OalkoxyallQrl, CONH2, CONHR^ C0N(RV chloro, bromo, fluoro, iodo, CN, N3, OH, 
0R^ NH2, NHR^ NRV, SH or SR^ and 
wherem each is mdependently H, F, CI, Br or I; 

each R* and R^ is independently hydrogen, acyl (including lower acyl), alkyl (mcludmg but 
not limited to methyl, ethyl, propyl and cyclopropyl), lower alkyl, alkenyl, allgaiyl or 
cycloalkyl. 

In the embodiments described herein, R*, R^ and/or R^ may be a pharmaceutically 
acceptable leaving group which is capable of providing a compound wherem R*, R^ and/or 
R^ is independently H or phosphate (including mono-, di- or triphosphate), for example 
when administered in vivo. 
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In a second principal embodiment, a compound of Formula (II) or a 
phannaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic 
form thereof, is provided, as well as a method for the treatment of a host infected with a 
Flavmridae comprising administering an effective treatment amount of compound of 
Formula (n): 



R'O. 




ai) 

or a phannaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or 

polymorphic form thereof, wherein: 

R\ R^ R^ R^ Y^ and are as defined above. 

Li a third principal embodiment, a compound of Fomiula (III), (IV) or (V), or a 
phannaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric, or 
polymorphic fonn thereof, is provided, as well as a method for the treatment of a host 
infected with a Flavmridae comprising administering an effective treatment amount of 
compound of Formula (HI), (IV) or (V): 



R'O. 




R*0, 
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OR' OR' R^ rV) R' 

(HI) (IV) (V) 

or a phannaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or 
polymorphic form thereof, wherem: 
Base is selected from the group consisting of 
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Y 



(A) (B) 




Y' 



'VTUV* 'WV* 




I I I " 

(C) (D) (E) (F) 



1 I 



(G) (H) 


















1 i 


I 


1 


(0 (J) 


(K) 


(L) 
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I 




.XX 



I 




(U) 



I 




(P) 



(Q) 



4d5 



I 




N 



(V) 




(W) 




I 



(R) 




I 



(X) 



21 



wo 2004/002999 PCT/IB2003/003246 

i. 



OH OH 



x3^k-^y3 x^^N^O 



I 1 




NH 

-n' x^' 'n' ^0 "n' 




XT ^ ^ 




orw* AAAP on/XT' 

1 I I 

(AA) (AB) (AC) (AD) 

O 0 



0 fl 
1 L 1 L 



I I 



(AE) (AF) 

o o o o 

R^R^— R^R^--^ ^^NR^R^ ^^NrV 

N N N N 

I II I 

I II I 

(AG) (AH) (AS) (AJ) 
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TO (BV) (BW) (BX) 




I I 



(BY) (BZ) 




I I 



(BAE) (BAF) 
are as defined above: 

each W', and is independently N, CH, CF, CI, CBr, CCl. COsT, CCHs, CCF3, 

CCH2CH3, cc(0)NH2, cc(0)^IHR^ cc(0)N(rV cc(0)oh, cqopR" or CX'; 

each W* is independently O, S, NH orNR*; 

X is O. S, SO2, CH2, CH2OH. CHF, CF2. C(Y% CHCN, C(CN)2. CHR-* or C(R%; 
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X*isCH,CF,CY'orCR''; 

X^isH, straight diained, branched or cyclic optionally substituted alkyi, CH3, CF3, C(Y\ 
2.Br-ethyl, CH2F, CH2CI, CH2CF3, CF2CF3, C(Y^C(Y^, CH2OH, optionally substituted 
alkenyl, optionally substituted alkynyl, COOH, COOR*. COO-alkyl, COO-aryl, CO- 
Oalkoxyalkyl, CONIfc CONHR*, CON(R^ chloio. bromo, fluoro, iodo, CN, N3, OH, 
0R^ m. NHR^ NRV, SH or SR?; 

each X' is independently a straight chained, branched or cyclic optionally substituted alkyl 
Cincluding lower alkyl), CH3, CHaCN, CH2N3, CH2NH2, CH2NHCH3, CH2N(CH3)2, 
CH2OH, halogenated allgrl (including halogenated lower allqrl), CF3, C(y\ 2-Br-ethyl, 
CH2F, CH2CI, CH2CF3. CF2CF3, C(Y%C(y\ optionally substituted alkenyl, haloalkenyl, 
Br-vinyl, optionally substituted aDqmyl, haloalkynyl, N3, CN, -C(0)OH, -CiOyOR*, 
-C(0)0(Iower alkyl), -C(0)NH2, -C(0)NHR*, -C(0)NHaower alkyl), -C(pyN(R\ 
-C(0)Naower alkyl)2, OH, OR*, -0(acyl), -OGower acyl), -0(alkyl), -0(lower alkyl), 
-©(alkenyl), -0(alkynyl), -0(aialkyl), -0(cycloalkyl), -S(acyl), -S(lower acyl), ^(R*), 
-SOower alkyl), -S(alkenyl), -S(alkynyl), -S(aralkyl). -S(cycloalkyl), chloro, bromo, fluoio, 
iodo, NH2, -NHaower alkyl), -NHR*, -NR^R*, -NH(acyl). -N(lower alkyl)2, -NH(alkenyl). 
-NH(alkynyl), -NH(aralkyl), -NH(cycloalkyl), -N(acyl)2; 

each Y is independently selected fiom the group consisting of H, optionally substituted. - 
lower alkyl, cycloalkyl, alkenyl, alkynyl, CH2OH, CH2NH2, CHiNHCHs, OmiObh, 
CH2F, CH2CI, CH2N3. CH2CN. CEbCFa. CF3.CF2CF3, CH2CQ2R, (CH2)„.COOH, 
(CH2)mC00R, (CH2)mCONH2, (CH2),„CONR2. and (CH2)mC0NHR; 
wherein R is H, alkyl or acyl; 

Y' is hydrogen, bromo, chloro, fluoro, iodo, CN, OH, OR*, NH2, NHR*, NR*R^ SH or SR*; 
each Y^ is independently O, S, NH or NR*; 
each Y^ is independently H, F, CI, Br or I; 
wherein for Base (B), W* cannot be CH if W', and are N; 
wherein for Base (E), (F). (K), (L), (W) and (X), W* cannot be CH if W' is N; 
each R* is independently an optionally substituted alkyl (including lower allgrl), CH3, 
CH2CN. CH2N3, CH2NH2, CH2NHCH3, CH2N(CH3)2, CH2OH, halogenated alkyl 
(including halogenated lower alkyl), CF3, C(Y%, 2-Br-ethyl, CH2F, CH2CI, CH2CF3, 
CF2CF3, C(Y^)2C(Y^3, optionally substituted alkenyl, haloalkenyl, Br-vinyl, optionally 
substituted alkynyl, haloalkynyl, -CH2C(0)OH, -CH2C(0)0R*, -CH2C(0)0(lower alkyl), 
-CH2C(0)NH2, -CH2C(0)NHR*, -CH2C(0)NH(lower alkyl), -CH2C(0)N(R*)2, 
-CH2C(0)N(lower alkyl)^, -(CH2)mC(0)0H, -(CH2)„C(0)0R*, -(CH2)„.C(0)0(lower 
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alkyl), -{CRiUXOym, -(CH2)n,C(0)NHR*, -(CH2)™C(0)NH(lower alkyl). 
■(CH2)„.C(0)N(R'%, -(CH2)mC(0)N(lower ztkylh, -C(0)OH. -C(0)OR^ -C(0)OGower 
alkyl), -CiOmh, -C(0)NEIR*, -C(0)NHaower alkyl), ■€(0)m%, -C(0)N(lower alkyl)2 
or cyano; 

each R' is independently OH, 0R^ optionaUy substituted alkyl (including lower alkyl), 
CH3, CH2CN, ClfcNa, CHjNHa, ClfcNHCHa, CH2N(CH3)2, CH2OH, halogenated alkyl 
(Including halogenated lower alkyl), CF3, C(Y\ 2-Br-ethyl, CH2F. CH2CI, CH2CF3, 
CF2CF3, C(Y')2C(Y')3, optionaUy substituted alkei^rl, haloalkenyl, Br-vinyl, optionally 
substituted alkynyl, haloalkynyl, optionally substituted carbocycle (preferably a 3-7 
membered carbocyclic ring), optionally substituted heterocycle (preferably a 3-7 membered 
heterocyclic ring having one or more O, S and/or N), optionally substituted heteroaryl 
Qireferably a 3-7 membered heteroaromatic ring having one or more O, S and/or N), 
-CH2C(0)0H, -CH2C(O)0R^ -CHaC(0)0(lower alkylX -CH2C(0)SH, -CH2C(0)SR*, 
■CH2C(0)S(lower alkyl), -CH2C(0)NH2, -CH2C(0)NHR*, -CH2C(0)NH(lower alkyl), 
-CH2C(0)N(R'%, .CH2C(0)N(lower alkyl)2. -(CH2)„,C(0)0H, -(CH2)„.C(0)6r*, 
-(CH[2)«C(0)0(lower alkyl), -(CH2)„,qO)SH, -(CH2)mC(0)SR*, -(CH2)mC(0)S(lower 
alkyl), -(CH2X„C(0)>m2. -(CH2)«C(0)NHR^ .(a^C(0)NH(lower alkyl), 
-<CH2)mC(0)N(R'»)2, -(CH2)„C(0)N(lower Okylh, -C(0)OH, -C(0PR*, -C(0)0(lower 
alkyl), -C(0)SH, -C(0)SR*, -C(O)S0ower alkyl), -C(0)NH2. -C(0)NHR*, -C(O)NH0ower 
alkyl), -C(0)N(R'%, -C(0)N(lower alkyl)2, -0(acyl), -0(lower acyl), -0(R*), -0(alkyl). 
-0(lower alkyl), -0(alkenyl), -0(alkynyl), -0(aralkyl), -0(cycloalkyl), -S(acyl), -S(lower 
acyl), -S(R\ -S(lower alkyl), .S(alkenyl), -S(alkynyl), -S(aralkyO, -S(cycloaIkylX NO2, 
NH2, -NH(lower alkyl), -NHR*. -^IR*R^ -NH(acyl), -NOower alkyl)2, -NH(alkenyl), 
-NH(alkynyl), .NH(aralkyl), -NH(cycloalkyl), -N(acyl)2, azido, cyano, SCN, OCN, NCO or 
halo (fluoro, chloro, bromo, iodo); 

alternatively, R* and R' can come together to form a spiro compound selected fiom the 
group consisting of optionally substituted carbocycle (preferably a 3-7 membered 
carbocyclic ring) or optionally substituted heterocycle (preferably a 3-7 membered 
heterocyclic ring having one or more O, S and/or N); and 
each m is independently 0, 1 or 2. 
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In a fourtfi principal embodiment, a compound of Formula (VI) or (VII), or a 
pharmaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic 
form thereof is provided, as well as a method for the treatment of a host infected with a 
FlavMridae comjHising administering an effective treatment amount of compound of 
Formula (VI) or (VII): 




(VI) cvn) 

or a pharmaceutically acceptable salt or prodru& or a stereoisomeric, tautomeric or 
polymorphic form tfiereoJ^ wherein: 

Base, R, r', R^, R^ R*. r^, r'. y, Y', Y^, Y^, W», W^. w\ W*, W*, X. X». x', X^ and 
X^ are as defined above; 

wherein, in one embodiment, R* in Formula (VI) Is -OH or -NH2 onfy when X is carbon; 
and wherein; 

each R* and R" is independentiy hydrogen, an optionally substituted alkyl (including lower 
alkyl), CH3, CH2CN, CH2N3, CH2NH2, CH2NHCH3, CH2N(CH3)2, CH2OH, halogenated 
alkyl (including halogenated lower alkyl), CF3, C(Y%, 2-Br-ethyl, CH2F, CH2CI, CH2CF3, 
CF2CF3, C(Y^)2C(Y^3, optionally substituted alkenyl, haloalkenyl, Br-vinyl, optionally 
substituted alkynyl, haloalkynyl, -CH2C(0)0H, -CH2C(0)0R*, -CH2C(0)0(lower alkyl), 
-CH2C(0)NH2, -CH2C(0)NHR*, -CH2C(0)NH(lower alkyl), -CH2C(0)N(R'^2, 
-CH2C(0)N(lower alkyl)2, -(CH2)„,C(0)OH, -(CH2)™C(0)0R'», -(CH2)„C(0)OGower 
alkyl), -(CH2)„,C(0)NH2, -(CH2)mC(0)NHR^ -(CH2)™C(0)NH(lower alkyl), 
-(CH2)mC(0)N(R'')2, -(CH2)mC(0)N(lower alkyl)2, -C(0)OH, -C(0)OR\ -C(0)0(lower 
alkyl), -C(0)NH2. -C(0)NHR^ -C(0)NH(lower alkyl), -C(0)N(RV -C(0)N(lower alkyl)2, 
cyano, NH-acyl or N(acyl)2; 

each R' and R'" are independently hydrogen, OH, OR^ optionally substituted alkyl 
(including lower alkyl), CH3, CH2CN, CH2N3, CH2NH2, CH2NHCH3, CH2N(CH3)2, 
CH2OH, halogenated alkyl (including halogenated lower alkyl), CF3, C0f')3, 2-Br-ethyl, 
CH2F, CH2CI, CH2CF3, CF2CF3, C(Y^)2C(Y\ optionally substituted alkenyl, haloalkenyl, 
Br-vinyl, optionally substituted alkynyl, haloalkynyl, optionally substituted carbocycle 
(preferably a 3-7 membered carbocyclic ring), optionally substituted heterocycle (preferably 
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a 3-7 membered heterocyclic ring having one or more O, S and/or N), optionally substituted 
heteroaiyl (preferably a 3-7 membered heteroaromatic ring having one or more O. S and/or 
N), -CH2C(0)OH. -CH2C(0)0R^ -CHzCCOPOower alkyl), -CHaqOSH, -CH2C(0)SR^ 
-CH2C(0)S(lower alkyl). -CHjCCONIfc. -CHaCCONHR*, .CH2C(0)NH(Iower alkyl).' 
-CH2C(0)N(R^ -CH2qO)N(lower alkyl)^. -(CH2)„C(0)0H, -(CH^WOmi 
-(CH2)„C(0)0(Iower alkyl). -(CHs)„,C(0)SH, -(CH;>„C(0)SR^ -(CH2)„C(0)S(low 
alkyl). -(CH2)„C(0)NH2, -(CH^)„.C(0)NHR^ <ClhWOmQower alkyl). 
-(CH2)„C(0)N(R^, -(CH2)«C(0)N(lower alkyl),. .C(0)OH. .C(0)OR^ -C(OP(lower 
alkyl). -C(0)SH. -C(0)SR^ .C(0)SGower alkylX -C(0)NH2. -C(0)NHR^ -C(0)NH(lower 
alkyl), -C(0)N(RV -C(O)N0ower alkyl),. -0(acyD, ^(lower acyl), .0(R^ .0(alkyl), 
-0(lower alkyl). -O(alkeny0. -0(alkynyl), ^(aialkyl). -0(cycloalkyl). -S(acyl). -SOowei 
acyl), -S(R^ -SOower alkyl). -S(alkenyl). .S(alkynyl). -S(aralkyl), .S(cycloalkyl). NO,. 
NH,, -NHdower alkyl). -NHR*. -nrV. .NH(acyl). -Naower alkyl),. -NHCalkenyl)! 
-NH(alkynyl). -NH(aralkyl). -NH(cycloalkyl). .N(acyl),. azido. cyano. SCN. OCN, NCO J 
halo (fluoro, chloro. bromo, iodo); 
each m is independently 0. 1 or 2; and 

alternatively. R« and R'°. R' and R'. R« and R' or R' and R" can come tc^ther to fonn a 
bridged compound selected from the group consisting of optionaUy substituted carbocycle 
(preferably a 3-7 membered carbocyclic ring) or optionally substituted heterocycle 
(preferably a 3-7 membered heterocyclic ring having one or more O, S and/or N); or 
alternatively, R*^ and R' or R' and R'« can come together to fonn a spire compoimd selected 
from the group consisting of optionaUy substituted carbocycle (preferably a 3-7 membered 
carbocyclic ring) or optionally substituted heterocycle (preferably a 3-7 membered 
heterocyclic ring having one or more O. S and/or N). 
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In a fifth principal embodiment, a compound of Foraiula (VHI), (K) or (X), or a 
pharmaceuticaUy acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic 
fomi thereof is provided, as well as a method for the treatment of a host infected with a 
Flavmridae comprising administermg an effective treatment amomit of compound of 
Formula (Vm), (DQ or (X): 



R'O. 




Base* 




Base* 




Base* 



OR^ 

(vni) (DO 

or a pharmaceuticaUy acceptable salt or prodrug, or a stereoisomeric, tautomeric or 

polymorphic form thereof, wherein: 

R', R', R* R^, X, Y^ and X* are as defined above; 

Base* is a purine or pyrimidine base as defined herein; 

each R« is independently a substituted alkyl (including lower alkyl), ClhCti, CH2N3 
CH^NIfc. CH2NHCH3, CH2N(CH3)a, CH.OH, halogenated alkyl (including halogenated' 
lower alkyl), CF3. C(y%, 2-Br-ethyl. CH^F, CH^Cl, CH2CF3. CF2CF3, C(YV(Y^. 
substituted alkenyl. haloalkenyl (but not Br-vinyl), substituted alkynyl, haloalkynyl.' 
-CWOPH. -CH2C(0)0R^ -CH2C(0)0(lower alkyl). -CH2C(0)NH2, -CH2C(0)NHr{ 
-CH2C(0)NH(lower alkyl). -CH2C(0)N(RV -CHaQONflower alkyl)^. -(CH2)™C(0)0H.' 
■(CH2)„C(0)0R\ ■(CH2)„,C(0)0(lower alkyl). -(CH2)„C(0)NH2. -(CH2),C(0)NHR^ 
-(CIfc)„qO)NHaower alkyl). -(CH2)„C(0)N(R^)2, -(GH2)„,C(0)N(lower alkyD^' 
■C(0)OH. .C(0)OR^ -C(0)NH2. -C(0)NHR^ -C(0)NH(Iower alkyl), ^{0)m\ 
-C(0)N(loweralkyl)2; 

each R" is mdependently substituted alkyl (including lower alkyl). CH2CN, CH2N3 
CH2NH2, CIfcNHCH3. CH.N(CH3)2, CH^OH, halogenated alkyl (including halogenated 
lower alkyl), CF3, I-Bt^X, CH^F. CH^Cl. CH2CF3. CF2CF3. C(Y W)3, 

substituted alkenyl, haloalkenyl (but not Br-vinyl). substituted alkynyl. haloalkynyl' 
optionally substituted carbocycle (preferably a 3-7 membered carbocyclic ring), optionally 
substituted heterocycle (preferably a 3-7 membered heterocyclic ring having one or more O. 
S and/or N), optionally substituted heteroao^l (preferably a 3-7 membered heteroaiomatic 
ring having one or more O, S and/or N), -CH2C(0)0H, -CHAO)OR^ -CH2C(0)0(lower 
alkyl). -CH2C(0)SH. -CH^CXOSR*. -CH2C(O)S0ower alkyl), -CH2C(0)NH2 
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-CH2C(0)NHR^ -CH2C(0)NH(lower alkyl). -CH.C(0)N(R^. -CH2C(0)N(Iower alkyi), 
-(CH^qOOH. -(CH2W0m\ -(CH2)„,C(0)Oaower alkyl), -(CH2)„C(0)SH, 
-(CH2)„C(0)SR*. -(CH2)„.C(0)S(lower alkyl). -(CH2)„.C(0)NH2. -(CH2)„C(0)NHR*, 
-(CIfc)„.C(0)NHGower alkyl). -(CH2X„C(0)N(R% -(CH2)„,C(0)Naower alkyoJ 
-C(0)OH. <:(0)0R^ -C(0)SH, <:(0)SR^ <XO)Saower allq.1). -C(0)NH2. -C(0)NHR^' 
-C(0)NH(lower alkyl). -C(0)N(R^. -C(0)Naower alkyl)^, .0(R^. -0(alkynyl).' 
-0(aralkyl). -0(cycloalkyO, -S(acyl), -SOower acyl). .S(R\ .S(lower alkyl), -S(alkenyl),' 
-SCalkynylX -S(aralkyl), -S(cycloalkyl). .NHR^ -NR^^ .NH(alkenyl), .NH(alkynyl),' 
-NH(aralkyO, -NH(cycloalkyI), SCN, OCN, NCO or fluoro; 

alternatively. R« and R'^ can come together to form a spiro compound selected fiom the 
group consisting of optionally substituted carbocycle (preferably a 3-7 membered 
carbocyclic ring) or optionaUy substituted hetenxsycle (preferably a 3-7 membered 
heterocyclic ring having one or more O, S and/or N); and 
each m is independently 0, 1 or 2. 

In a sfacth principal embodiment, a compound of Fomula (XI) or (XII), or a 
phamiaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymi>rphic 
form thereof is provided, as weU as a method for tiie treatment of a host infected with a 
FlavMHdae comprising administering an effective treatment amomit of compound of 
Formula (XI) or (XH): 



R'o 



Base* 




Base* 



(XI) (XII) 

or a phamiaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or 
polymorphic form tiiereo:^ wherein: 

ahematively. Base*, is replaced with Base in Fomulas (XI) and (XII); and 

B^, Base*. R, R', R^. r3, r4 ^,3 y', y\ Y^ W', W', W^ W^ < X, X*, X'. 

X , and X^ are as defined above; 

wherein, in one embodiment. R« in Fomiula (XI) is -OH or -NH^ only when X is carbon; 
and 

v\*erein; 
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each R" and R" is independently hydrogen, an optionaUy substituted alkyl (including lower 
alkyl), CH3, CH2CN, CHaNs. ClfcNHa. CH2NHCH3. CH^NCCHa)^. CH^OH, halogenated 
alkyl Cmchiding halogenated lower alkyl). CF3. C(Y\ 2-Br-elhyl, CH2F. CH2CI. CH2CF3. 
CF2CF3, C(Y%C(y\ optionally substituted alkenyl, haloalkenyl, Br-vinyi. optionally 
substituted alkynyl. haloalkynyl. -CH2C(0)0H. -CH2C(0)0R*. -CH2C(0)0(Iower alkyl), 
-CH2C(0)NH2, -CHbC(0)NHR*. -CHaQONHGower alkyl), -CH2C(0)N(RV 
-CH2C(O)N0ower alkyl)2, -(CH2)„.C(0PH. -(CH2)„C(0)0R*. -(CH2)„C(0)0(lower 
alkyl). -(CH2)„C(0)NH2, .(CIfc)™C(0)NHR^ -(CH2)„C(O)NH0ower alkyl), 
<CH2)„mm\ -<CH2)«C(0)N(lower alkyl)2, -C(0)OH, -C(OPR^ -C(O)O0owe^ 
alkyl), -C(0)NH2. -C(0)NHR^ -C(0)NH(lower alkyl). -CCONCR-^. -C(0)Naower alkyl)^, 
cyano, NH-acyl or N(aqrl)2; 

each R' and R" are independently hydrogen, OH, OR^, optionally substituted alkyl 
(including lower alkyl), CH3. CHjCN, ClfcNs, ClfeNHj, CH2NHCH3. CH2N(CH3)2. 
CH2OH, halogenated alkyl (including halogenated lower alkyl), CF3, C(y\ 2-Br-ethyl, 
CH2F, CH2CI, CH2CF3, CF2CF3, CXYVCY^s, optionally substituted alkenyl. haloalkenyl,' 
Br-vinyl, optionally substituted alkynyl, haloalkynyl. optionally substituted carbocycle 
(preferably a 3-7 membered caihocyclic ring), optionally substituted heterocycle (preferably 
a 3-7 membered heterocyclic ring having one or more O, S and/or N), optionaUy substituted 
heteroaryl (preferably a 3-7 membered heteroaromatic ring having one or more O, S and/or 
N), -CH2C(0)0H, -CH2C(0)0R^ -CHjQOOGower alkyl), -CH2C(0)SH. .CH2C(0)SR^ 
-CH2C(0)Saower alkyl), -CH2C(0)NH2, -CH2C(0)M^R^ -CH2C(0)NHaower alkyl),' 
-CH2C(0)N(R^)2. -CH2C(0)N(lower alkyl)2, -(CH2)„,C(0)0H, -(CihhnC(Om\ 
-(CH2)™C(0)0(Iower alkyl). -(CH2)„C(0)SH, -(CH2)„C(0)SR^ -(CH2)„.C(0)S(lowe^ 
alkyl). -(CH2)n.C(0)NH2, -(CH2)„C(0)NHR^ -(CH2)„.C(0)NH(lower alkyl), 
-(CH2)„C(0)N(R*)2, -(CH2)n,C(0)N(lower alkyl)2, .C(0)OH, -C(0)OR^ -C(0)0(lowe^ 
alkyl). -C(0)SH, -C(0)SR^ .C(0)S(lower alkyl). -C(0)NH2. -C(0)NHR^ -C(0)NH(lower 

alkyl). -C(0)N(R^2. -C(0)N(lower alkyl)2, -0(acyl), -O(lower acyl). -0(R^ .0(alkyl). 

-0(lower alkyl), -0(alkenyl), -0(alkynyl). -0(aralkyl), -0(cycIoalkyl). -S(acyl), .S(lower 

acyl), -S(R\ -Sdower alkyl). -S(alkenyl). -S(alkynyl). -S(aralkyl). .S(cycloalkyI), NO2. 

NH2. -NHGower alkyl), -NHR^ -NRV, -NH(acyl), -N(lower alkyl)2, -NH(alkenyl). 

-NH(alkynyl), -NH(aralkyl), -NH(cycloalkyl). .N(acyl)2, azido, cyano. SCN, OCN. NCO or 

halo (fluoro, chloro, bromo, iodo); 

each m is independently 0, 1 or 2; and 
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alternatively, and and R", R^ and R" or R'*^ and R^^ can come together to form a 
bridged compound selected jfrom the group consisting of optionally substituted carbocycle 
(preferably a 3-7 membered caibocyclic ring) or optionally substituted heterocycle 
(preferably a 3-7 membered heterocyclic ring having one or more O, S and/or N); or 
alternatively, R*^ and R" or R' and R^** can come together to form a spiro compound 
selected fiom the group consisting of optionally substituted carbocycle (preferably a 3-7 
membered carbocyclic ring) or optionally substituted heterocycle (preferably a 3-7 
membered heterocyclic ring having one or more O, S and/or N). 

In a particular aspect of the invention, a compound of Formula (XI) or (XII), or a 
pharmaceutically acceptable sah or prodrug, or a stereoisomeric, tautomeric or polymorphic 
form thereof, is provided, as well as a method for the treatment of a host infected with a 
Flavmridae comprismg administering an effective treatment amount of compound of 
Formula (XI) or (XII): 




(xni) (XIV) 

or a pharmaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or 
polymorphic form thereof, wherein: 

R3 is selected from the group consisting of H; mono-, di-, and tri-phosphate or a stabilized 
phosphate prodrug; acyl; a sulfonate ester; optionally substituted alkyl sulfonyl; optionally 
substituted arylsulfonyl; a lipid; an amino acid; a carbohydrate; a peptide; cholesterol; and a 
pharmaceutically acceptable leaving group which when administered in vivo is capable of 
providing a compound wherein R3 is independently H, or mono-, di- or triphosphate; 
X" is selected from the group consisting of one or more O, S, SO, SO2, N, NH, NR and CH2 
wherein any of the aforementioned may be optionally substituted and may be variably 
positioned so as to form a 3-7 membered ring; 
R is H, alkyl or acyl; and 

B indicates a spiro compound selected from the group consisting of optionally substituted 
carbocycle (preferably a 3-7 membered carbocyclic ring) or optionally substituted 
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heterocycle (preferably a 3-7 membered heterocyclic ring having one or more O, S and/or 
N); 

Base is selected from the group consisting of: 
Q B' 




(g) 




I 




(0 



and 



X 

' (j) 
wherein: 

each R', R", R'" and R'"" are independently selected from the group consisting of 
H, OH, substituted or unsubstituted alkyi, substituted or unsubstituted alkenyl, 

10 substituted or unsubstituted alkynyl, cycloalkyl, Br-vinyl, -O-alkyl, O-alkenyl, O- 

alkynyl, O-aryl, O-aralkyl, -0-acyl, O-cycloalkyl, NH2, NH-alkyl, N-dialkyl, 
NH-acyl, N-aryl, N-aralkyl, NH-cycloalkyl, SH, S-alkyl, S-acyl, S-aryl, S- 
cycloalkyl, S-aralkyl, F, CI, Br, I, CN, COOH, CONH2, COz-alkyl, CONH-alkyl, 
CON-dialkyl, OH, CF3, CH2OH, (CH2)mOH, (CH2)mNH2, (CH2)aiCOOH, 

15 (CH2)mCN, (CH2)mN02 and (CH2)mCONH2; 

misOor 1; 
WisC-R"orN; 

T and V independently are CH or N; 

Q is CH, -CCl, -CBr, -CF, -CI, -CCN, -C-COOH, -C-CONH2, or N; 
20 Qi and Q2 mdependently are N or C-R; 

Q3. Q4, Q5 and Qe independently are N or CH; and 
tautomeric forms thereof. 
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In a second particular aspect of the invention, a compound of Formula (XV), (XVI) 
or (XVn), or a pharmaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric 
or polymorphic form thereof, is provided, as well as a method for the treatment of a host 
infected with a FlavMridae comprising administering an effective treatment amount of 
5 compound of Formula (XV), (XVI) or (XVII): 




(XV) (XVI) (XVII) 

or its pharmaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or 

polymorphic form thereof, wherein: 
10 G and E independently are selected from the group consisting of CH3, CH2OH, CH2F, 

CH2N3, CH2CN, (CH2)rT,C00H, (CH2)mC00R, (CH2)mCONH2, (CH2)mCONR2, 

(CH2)mC0NHR and N-acyl; 
m isOor 1; 

R is H, alkyl or acyl; and 
15 R', R", R"^ R"", and R^ and Base are as defined for Formula (XIII). 

Alternatively, for compound of Formula (XVII), at most one of G and E can further 
be hydrogen. 

In a third particular aspect of the invention, a compound of Formula (XVIII) or a 
pharmaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic 
20 form thereof, is provided, as well as a method for the treatment of a host infected with a 
FlavMridae comprising administering an effective treatment amount of compound of 
Formula (XVm): 




(XVffl) 

25 or its pharmaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or 
polymorphic form thereof, wherein 

M is selected from the group consisting of S, SO, and SO2; and 
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R', R", R'", R"", and R3 and Base are as defined for Formula (XIII). 

In a fourth particular aspect of the invention, a compound of Formula (XIX), (XX), 
(XXI) (XXn) or (XXni) or a pharmaceutically acceptable salt or prodrug, or a 
stereoisomeric, tautomeric or polymorphic form thereof, is provided, as well as a method 
5 for the treatment of a host infected with a Flavmridae comprising administering an 
effective treatment amount of compound of Formula (XIX), (XX), (XXI) (XXII) or 
(XXIII): 




(XIX) (XX) (XXI) (XXn) 



10 or 




(xxm) 

or its pharmaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or 
polymorphic form thereof wherein: 

A is selected from the group consisting of optionally substituted lower alkyl, cycloalkyl, 
15 alkenyl, alkynyi, CH2OH, CH2NH2, CH2NHCH3, CH2N(CH3)2, CH2F, CH2CI, CH2N3, 

CH2CN, CH2CF3, CF3. CF2CF3, CH2CQ2R, (CH2)mCOOH, (CH2)mCCX)R, (CH2)mCO- 

NH2, (CH2)mCONR2, and (CH2)mCONHR; 

Y is selected from the group consisting of H, optionally substituted lower alkyl, 
cycloalkyl, alkenyl, alkynyi, CH2OH, CH2NH2, CH2NHCH3, CH2N(CH3)2, CH2F, 

20 CH2CI, CH2N3, CH2CN, CH2CF3, CF3, CF2CF3, CH2CO2R, (CH2)mC00H, 
(CH2)mC00R, (CH2)mCONH2, (CH2)mCONR2, and (CH2)mC0NHR; 
X is selected from the group consisting of -OH, optionally substituted alkyl, cycloalkyl, 
alkenyl, alkynyi, -0-alkyl, -0-alkenyl, -0-alkynyl, -O-aryl, -0-aralkyl, -0-cycloalkyl-, 
0-acyl, F, CI, Br, I, CN, NC, SCN, OCN, NCO, NO2, NH2, N3, NH-acyl, NH-alkyl, N- 

25 dialkyl, NH-alkenyl, NH-alkynyl, NH-aryl, NH-aralkyl, NH-cycloalkyI, SH, S-alkyl, S- 
alkenyl, S-alkynyl, S-aryl, S-aralkyl, S-acyl, S-cycloalkyl, CCb-alkyl, CONH-alkyl, 
CON-dialkyl, CONH-alkenyl, CONH-alkynyl, CONH-aralkyl, CONH-cycloalkyl, 
CH2OH, CH2NH2, CH2NHCH3, CH2N(CH3)2, CH2F, CH2CI, CH2N3, CH2CN, CH2CF3, 
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CF3.CF2CF3, CH2CO2R, (CH2VCOOH, (CH2)mCOOR, (CH2)mCONH2, (CH2)mCONR2, 

(CH2)mC0NHR, an optionally substituted 3-7 membered carbocyclic, and an optionally 

substituted 3-7 membered heterocyclic ring having O, S and/or N mdependently as a 

heteroatom taken alone or in combmation; 

misOor 1; 

R is H, alky 1 or acyl; 

R3 is selected from the group consisting of H; mono-, di-, and tri-phosphate or a 
stabilized phosphate prodrug; substituted or unsubstituted alkyl; acyl; a sulfonate ester; 
optionally substituted alkyl sulfonyl; optionally substituted aiylsulfonyl; a lipid; an 
amino acid; a carbohydrate; a peptide; cholesterol; and a pharmaceutically acceptable 
leavmg group which when administered in vivo is capable of providing a compound 
wherein R3 is independently H, or mono-, di- or triphosphate; and 
Base is a non-natural base selected from the group of: 




each R', R", R'" and R*^' is independently selected iBrom the group consistmg of 
H, OH, substituted or unsubstituted alkyl, substituted or unsubstituted alkenyl, 
substituted or unsubstituted alkynyl, cycloalkyl, Br-vinyl, -O-alkyl, O-alkenyl, O- 
alkynyl, O-aryl, 0-aralkyl, -0-acyl, 0-cycloallg^l, NH2, NH-allq^l, N-diallgrl, 
NH-acyl, N-aiyl, N-aralkyl, NH-cycloalkyl, SH, S-alkyl, S-acyl, S-aiyl, S- 
cycloalkyl, S-aralkyl, F, CI, Br, I, CN, COOH, CONH2, CC^-alkyl, CONH-alkyl, 
CON-dialkyl, OH, CF3, CH2OH, (CH2)mOH, (CH2)mNH2, (CHzXnCOOH, 
(CH2)mCN, (CH2)mN02 and (CH2)mCONH2; 
misOor 1; 
Wis C-R"orN; 
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T and V independently are CH or N; 

Q is CH, -CCl, -CBr, -CF, -CI, -CCN, <:-<:00H, -C-CONH2, or N; 
Qi and Q2 independently are N or C-R""; and 
Q3» Q4> Qs and Qa independently are N or CH; 
5 with die proviso that in bases (g) and (0, R', R"" are not H, OH, or NH2; and Q, 

T, V, Q2, Qs and Qfe are not N. 

In one embodiment, the amino acid residue is of the formula 
C(0)C(R")(R'^(NR'^*^. wherein: 

R^^ is the side chain of an amino acid and wherein, as in proUne, R^' can optionally be 
10 attached to R'^ to form a ring structure; or altematively, R^Ms an alkyl, aiyl, heteroaiyl or 
heterocyclic moiety; 

R*^ is hydrogen, allgrl (including lower alkyl) or aryl; and 

R" and R^"^ are independently hydrogen, acyl (including an acyl derivative attached to R") 
or alkyl (includmg but not limited to methyl, ethyl, propyl, and cyclopropyl). 

15 In anotiber prefeired embodiment, at least one of R^ and R^ is an amino acid residue, 

and is preferably L-valinyl. 

The p-D- and p-L-nucleosides of this invention may inhibit FlavMridae polymerase 
activity. Nucleosides can be screened for their ability to inhibit Flaviviridae polymerase 
activity in vitro according to screening methods set forth more particularly herein. One can 

20 readily determine the spectrum of activity by evaluating the compoimd in the assays 
described herein or with another conjBrmatoiy assay. 

hi one embodiment the efBcacy of the wti-Flaviviriiiae compound is measured 
according to the concentration of compound necessaiy to reduce the plaque number of the 
vhus in vitro, according to methods set forth more particularly herein, by 50% (i.e. the 

25 compound's EC50). In preferred embodiments the parent of the prodrug compound exhibits 
an EC50 of less than 25, 15, 10, 5, or 1 micromolar. In preferred embodiments the 
compound exhibits an EC50 of less than 15 or 10 micromolar, when measured according to 
the polymerase assay described m Ferrari et al, Jnl ofVir., 73:1649-1654, 1999; Ishii et al, 
Hepatology, 29:1227-1235,1999; Lohmann et al, Jnl of Bio. Chem., 274:10807-10815, 

30 1999; or Yamashita et al, Jnl of Bio. Chem., 273:15479-15486, 1998. 

In another embodiment, combmation and/or alternation therapy are provided. In 
combination therapy, an effective dosage of two or more agents are administered together, 
whereas during alternation therapy an effective dosage of each agent is administered 
serially. The dosages will depend on absorption, inactivation, and excretion rates of the 
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drug as well as otiier fectors known to those of skill in the art It is to be noted that dosage 
values will also vary wfth the severity of the condition to be alleviated. It is to be further 
understood that for any particular subject, specific dosage regimens and sdiedules should be 
adjusted over time according to the individual need and the professional judgment of the 
5 person administering or supervising the administration of the compositions. 

The invention provides combinations of at least two of the herein described 
prodrugs. The invention further provides at least one of the described T and 3 '-prodrugs in 
combination or alternation with a second nucleoside that exhibits activity against a 
Flavmridae^ includmg but not Ifanited to a parent drug of any of the prodrugs defmed 

10 herein, i.e. P-D-2%6-dimetfiyl-cytidme, P-D-2*,6-dimetiiyl-tiiymidine, 3-D-2',8-dimethyl- 
adenosine, P-D-2',8-dhnefliyl-guanosine, P-D-2',6-dimethyl-5-fluorocytidine and/or p-D- 
2',6-dimethyl-uridine. Alternatively, tiie 2' or 3'-prodrugs can be admmistered in 
combination or alternation with other and-Flaviviridae agent exhibits an ECso of less than 
10 or IS micromolar, or their prodrugs or phannaceutically acceptable salts. 

15 Nonlunitmg examples of antiviral agents that can be used in combination with the 

compounds disclosed herein include: 1) an interferon and/or ribavirin; (2) Substrate-based 
NS3 protease inhibitors;. (3) Non-substrate-based inhibitors; (4) Thiazolidine derivatives; 
(5) Thiazolidines and benzanilides; (6) A phenan-threnequinone; (7) NS3 inhibitors; (8) 
HCV helicase inhibitors; (9) polymerase inhibitors, including RNA-dependent RNA- 

20 polymerase inhibitors; (10) Antisense oligodeoxynucleotides; (11) Inhibitors of IRES- 
dependent translation; (12) Nuclease-resistant ribozymes; and (13) other compounds that 
exhibit activity against a flaviviridae. The invention further mcludes administering tiie 
prodrug in combination or alternation with an unmune modulator or other pharmaceutically 
active modify: of viral replication, including a biological material such as a protem, peptide, 

25 oligonucleotide, or gamma globulin, including but not limited to mterfereon, interleukin, or 
an antisense oligonucleotides to genes which express or regulate Flavmridae replication. 

The invention further includes administering the prodrug in combination or 
alternation with an unmune modulator or other pharmaceutically active modifer of viral 
replication, including a biological material such as a protein, peptide, oligonucleotide, or 

30 gamma globulin, includmg but not limited to interfereon, mterleukin, or an antisense 
oligonucleotides to genes which express or regulate Flavmridae replication. 
In particular, tiie present invention provides tiie following: 
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(a) a compound of Formula (XIII) - (XXIII), or its phannaceutically acceptable salt or 
prodrug thereof; 

(b) pharmaceutical compositions comprising a compound of Formula (Xm) - (XXni), or 
its pharmaceutically acceptable salt or prodrug thereof, together with a 
phannaceutically acceptable carrier or dileuent; 

(c) pharmaceutical compositions comprismg a compound of Formula (XIII) • (XXm), or 
its phannaceutically acceptable salt or prodrug thereof, with one or more other 
effective antiviral agent, optionally with a pharmaceutically acceptable carrier or 
dileuent; 

(d) pharmaceutical compositions for the treatment of a Flmhfiridae infection in a host 
comprising a compound of Fonnula (0 - (XXm), or its phannaceutically acceptable 
salt or prodrug thereof together with a pharmaceutically acceptable carrier or dileuent; 

(e) pharmaceutical compositions for the treatment of a Flaviviridae infection in a host 
comprismg a compound of Formula (I) - (XXm), or its pharmaceutically acceptable 
salt or prodrug tfaereol^ with one or more other elective antiviral agent, optionally 
with a pharmaceutically acceptable carrier or dileuent; 

(f) methods for the treatment of a Flaviviridae mfection in a host comprising a compound 
of Formula (I) - (XXIII), or its pharmaceutically acceptable salt or prodrug thereof 
optionally with a pharmaceutically acceptable carrier or dileuent; 

(g) methods for the treatment of a Flaviviridae mfection in a host comprising a compound 
of Formula (I) - (XXIII), or its pharmaceutically acceptable salt or prodrug thereof 
with one or more other effective antivu'al agent, optionally with a pharmaceutically 
acceptable carrier or dileuent; 

(h) uses for a compound of Formula (I) - (XXm), or its pharmaceutically acceptable salt 
or prodrug thereof optionally with a pharmaceuticaUy acceptable carrier or dileuent, 
for the treatment of a Flaviviridae infection in a host; 

(i) uses for a compound of Formula (I) - (XXIII), or its pharmaceuticaUy acceptable salt 
or prodrug thereof, with one or more other effective antiviral agent, optionally with a 
pharmaceutically acceptable carrier or dileuent, for the treatment of a Flaviviridae 
infection m a host; 

(j) uses for a compound of Fonnula (I) - (XXm), or its phannaceutically acceptable salt 
or prodrug thereof, optionally with a pharmaceutically acceptable carrier or dileuent, in 
the manufacture of a medicament for the treatment of a Flaviviridae infection in a 
host; and 
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(k) uses for a compound of Formula (I) - (XXm), or its phannaceutically acceptable salt 
or prodrug thereof with one or more other effective antiviral agent, optionally with a 
phannaceutically acceptable carrier or dileuent, in the manufacture of a medicament 
for Ifae treatment of a Flaviviridae infection in a host. 

In an alternative embodiment, die parent nucleoside compound of any of the 2'- or 3'- 
prodrugs (i.e., the nucleosides without the 2'- or 3'- cleavable moieties) are provided for the 
treatment of a Flaviviridae infection and in particular a hepatitis C infection. 

Brief Description of the figures 

Figure 1 provides the structure of various non-limiting examples of nucleosides of 
the present invention, as well as other known nucleosides, in particular FIAU and ribavirin. 

Figure 2 provides a non-limiting example of the steps involved in esterification of 
the r, 2\ 3' or 4'-branched p-D or p-L nucleoside to obtain a 2*-prodmg. The same 
general procedure can be used to obtain the 3'-prodrug by selectively protecting the 2' and 
5'-hydroxyl groups or protecting the 2', 3* and 5'-hydroxyl groups and selectively 
deprotecting the 3 '-hydroxy!. 

Figure 3 provides a non-limiting example of the steps involved in esterification of 
the r, 2\ 3' or 4'-branched P-D or p-L nucleoside to obtain a 3*-prodrug. 

Figure 4 provides a non-limiting example of the steps involved in esterification of 
tiie 1 *, 2\ 3' or 4'-branched p-D or P-L nucleoside to obtain a 2',3 '-prodrug. 

Detailed Description of the Invention 
The invention as disclosed herein is a compound, a method and composition for the 
treatment of a Flaviviridae infection m humans and other host animals. The method 
mcludes the administration of an effective axiti-Flaviviridae treatment amount of a 2' and/or 
3 '-prodrug of a 1', 2', 3' or 4'-branched p-D or p-L nucleoside as described herem or a 
pharmaceutically acceptable salt, derivative or prodrug thereof, optionally in a 
pharmaceutically acceptable carrier. The compounds of this invention eitiier possesses 
antiviral (i.e., anti-HCV) activity, or are metabolized to a compound tiiat exhibits such 
activity. HCV is a member of tiie Flaviviridae family, HCV has been placed in a new 
monotypic genus, hepacivirus. Therefore, in one embodiment, the Flaviviridae is HCV. In 
an alternate embodiment, the Flaviviridae is a flavivirus or pestivirus. 
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The 2' and/or 3'-prodrugs of a l\ 2\ 3* or 4*-branched p-D or p-L nucleoside are 
acyl derivates of a secondaiy or tertiary alcohol alpha to a secondary or tertiary carbon. 
Due to the steric hindrance of these prodrugs over the 5 '-prodrugs, an acyl derivative of a 
primary alcohol, these prodrugs differentially modulate the biological properties of the 
molecule in vivo. It has been discovered that the 2' and/or 3'-prodrugs of a 1', 2', 3' or 4'- 
branched p-D or P-L nucleoside can provide a drug with mcreased half-life and improved 
pharmacokinetic profile. 

The 2' or 3'-prodrag in a preferred embodiment is a cleavable acyl group, and most 
particularly, an amino acid moiety, prepared from any naturally occiming and synthetic a, P 
Y or 5 amino acid, includmg but is not limited to, glycine, alanine, valine, leucine, 
isoleucme, mefliionine, phenylalanine, tryptophan, proline, serine, threonme, cysteme, 
tyrosine, asparagine, glutamme, aspartate, glutamate, lysine, arginine and histidine. In a 
preferred embodiment, the amino acid is in the L-configuration. Alternatively, the amino 
acid can be a derivative of alanyl, valinyl, leucinyl, isoleuccinyl, prolinyl, phenylalaninyl, 
tiyptophanyl, methioninyl, glycinyl, serinyl, threoninyl, cysteinyl, tyrosinyl, asparaginyl, 
glutaminyl, aspartoyl, glutaroyl, lysmyl, argininyl, histidinyl, p-alanyl, P-valinyl, p- 
leucinyl, P-isoleuccinyl, P-prolmyl, p-phenylalaninyl, p-tiyptophanyl, p-methioninyl, p- 
glycinyl, p-serinyl, p-threoninyl, p-cysteinyl, P-tyrosinyl, P-asparaginyl, p-glutaminyl, p- 
aspartoyl, p-glutaroyl, p-lysinyl, p-arginmyl or p-histidinyL In one particular, embodiment, 
the moiety is a valme ester. On particularly preferred compound is the 3*-valine ester of 
2*,6-dmiethyl-ribo-cytidine. 

The oral bio-availability of 1', 2% 3' or 4*-branched p-D or P-L nucleoside as the 
neutral base and the HCI salt is low in rodents and non-human primates. It has been 
discovered that there is significant competition of T, 2\ 3' or 4*-branched P-D or p-L 
nucleoside with other nucleosides or nucleoside analogs for absorption, or transport, from 
the gastrointestinal tract and competition of other nucleosides or nucleoside analogs for the 
absorption with T, 2\ 3' or 4'-branched P-D or p-L nucleoside. In order to improve oral 
bioavailability and reduce the potential for drug-drug mteraction, 2' and 3'-prodrugs of 1\ 
2\ 3' or 4'-branched P-D or P-L nucleoside were obtained with higher oral bioavailability 
than the parent molecule and a reduced effect on the bioavailability of other nucleosides or 
nucleoside analogs used in combination. 

nie 2\ 3\ and/or 5'-mono, di or trivaline ester of a T, 2\ 3' or 4'-branched p-D or 
P-L nucleoside have higher oral bioavailability than the parent l\ 2\ V or 4*-branched p-D 
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or p-L nucleoside and reduced interaction with other nucleosides or nucleoside analogs 
when used in combination as compared to 1 2\ 3' or 4'-branched P-D or p-L nucleoside. 

The 2\ 3', and/or 5'-mono, di or trivaline ester of a T, 2\ 3' or 4'-branched P-D or 
p-L nucleoside can be converted to the parent T, 2\ 3' or 4'-branched p-D or p-L 
nucleoside througji de-esterification in the gastrointestinal mucosa, blood or liver. The 2\ 
3\ and/or 5'-mono, di or trivaline ester of a 1', 2', 3' or 4'-branched p-D or p-L nucleoside 
can be actively transported from the gastrointestinal lumen after oral delivery into the 
bloodstream by an amino acid transporter fimction in the mucosa of the gastromtestinal 
tract. This accounts for the increase in oral bioavailability compared to the parent 1 2% 3' 
or 4'-branched P-D or P-L nucleoside that is transported primarily by a nucleoside 
transporter function. There is also reduced competition for uptake of the 2\ 3\ and/or 5'- 
mono, di or trivaline ester of 1\ 2\ 3' or 4'-branched p-D or P-L nucleoside with other 
nucleosides or nucleoside analogs that are transported by the nucleoside transporter fimction 
and not the amino acid transporter function. As partial de-esterification of the di or trivaline 
ester of r, 2\ 3' or 4'-branched p-D or p-L nucleoside occurs prior to complete absorption, 
the mono or divaline ester contmues to be absorbed using the amino acid transporter 
function. Therefore, the desired outcome of better absorption, or bioavailability, and 
reduced competition with other nucleosides or nucleoside analogs for uptake into the 
bloodstream can be maintamed. 

In summary, the present invention includes flie following features: 

(a) a 2' and/or 3'-prodrug of a r, 2', 3' or 4'-branched P-D or p-L nucleoside, as 
described herein, and pharmaceutically acceptable salts and compositions thereof; 

(b) a T and/or 3*-prodrug of a T, 2\ 3' or 4'-branched p-D or p-L nucleoside as 
described herein, and pharmaceutically acceptable salts and compositions thereof for 
use in the treatment and/or prophylaxis of a Flavivmdae mfection, especially in 
individuals diagnosed as havmg a Flavhiridae infection or being at risk of 
becoming infected by hepatitis C; 

(c) a T and/or 3'-prodrug of a 1', 2', 3' or 4'-branched p-D or P-L nucleoside, or their 
pharmaceutically acceptable salts and compositions as described herem substantially 
in the absence of the opposite enantiomers of the described nucleoside, or 
substantially isolated from other chemical entities; 

(d) processes for the preparation of a 2' and/or 3 '-prodrug of a 1', 2', 3' or 4*-branched 
p-D or P-L nucleoside, as described in more detail below; 
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(e) phamiaceutical formulations comprising a 2' and/or 3'-prodrug of a T, 2', 3' or 4*- 
branched P-D or P-L nucleoside or a pharmaceutically acceptable salt thereof 
together with a pharmaceutically acceptable carrier or diluent; 

(f) pharmaceutical formulations comprising a 2* and/or 3'-prodrug of a T, 2\ 3' or 4'- 
5 branched P-D or P-L nucleoside or a pharmaceutically acceptable salt thereof 



together with one or more otiier effective anti-HCV agents, optionally in a 
pharmaceutically acceptable carrier or diluent; 

(g) pharmaceutical formulations comprising a 2' and/or 3*-prodrug of a T, 2\ 3' or 4'- 
branched P-D or P-L nucleoside or a pharmaceutically acceptable salt thereof 

10 togetiier with tiie parent of a diflFerent a 1', 2\ 3' or 4'-bfanched p-D or p-L 

nucleoside, optionally in a pharmaceutically acceptable carrier or diluent; 

(h) a metiiod for the treatment and/or prophylaxis of a host infected wiA FlavMridae 
that includes the administration of an effective amount of a 2' and/or 3 '-prodrug of a 
r, 2\ 3' or 4'-branched P-D or P-L nucleoside, its pharmaceutically acceptable salt 

IS or composition; 

(i) a method for the treatment and/or prophylaxis of a host infected with Flaviviridae 
that includes the administration of an effective amoimt of a 2' and/or 3'-prodrug of a 
r, 2\ 3' or 4'-branched P-D or p-L nucleoside, its pharmaceutically acceptable salt 
or composition in combmation and/or alternation with one or more efifective anti- 

20 HCV agent; 

0) a mefliod for flie treatment and/or prophylaxis of a host infected with FlavMridae 
that includes the administration of an efifective amount of a 2' and/or 3'-prodrug of a 
r, 2\ 3' or 4*-branched p-D or P-L nucleoside, or its pharmaceutically acceptable 
salt or composition witii the parent of a different a T, 2\ 3* or 4*-branched P-D or p- 

25 L nucleoside; 

(Ic) a metiiod for tiie treatment and/or prophylaxis of a host infected with Flavmridae 
that includes the administration of an efifective amount of a 2' and/or 3'-prodmg of a 
P-D-2'-methyl-cytidine, or its pharmaceutically acceptable salt or composition 
thereof; 

30 (I) a method for the treatment and/or prophylaxis of a host infected with Flavmridae 
that includes the administration of an efifective amount of the 2'-valyl or acetyl ester 
of p-D-2'-methyl-cytidine, or its pharmaceutically acceptable salt or composition 
thereof; 
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(m) use of a 2* and/or 3'-prodrug of a 1*, 2\ Y or 4'-branched P-D or p-L nucleoside, 
and phannaceutically acceptable salts and compositions thereof for the treatment 
and/or prophylaxis of a FlavMridae mfection in a host; 
(n) use of a T and/or 3'.prodrug of a 1', 2\ V or 4'-branched p-D or p-L nucleoside, its 
phannaceutically acceptable salt or composition in combination and/or alternation 
with one or more eflfective anti-HCV agent for the treatment and/or prophylaxis of a 
Flaviviridae mfection in a host; 
(o) use of a 2* and/or 3'-prodmg of a r, 2\ 3' or 4'-branched p-D or p-L nucleoside, or 
its phannaceutically acceptable salt or composition with the parent of a different a 
r, 2\ 3* or 4'-branched P-D or p-L nucleoside for the treatment and/or prophylaxis 
of z Flaviviridae infection in a host; 
(p) use of a T and/or 3'-prodrug of a p-D-2*.methyl-cytidme, or its phannaceutically 
acceptable salt or composition thereof for the treatment and/or prophylaxis of a 
FlavMridae infection in a host; 
(q) use of the 3'-valyl or acetyl ester of p-D.2'-methyl-cytidine, or its phannaceutically 
acceptable salt or composition thereof for the treatment and/or prophylaxis of a 
Flaviviridae infection in a host; 
(r) use of a T and/or 3'-prodnig of a \\ 2\ Y or 4'-branched P-D or p-L nucleoside, 
and phannaceutically acceptable salts and compositions thereof in tiie manufacture 
of a medicament for treatment and/or prophylaxis of a Flaviviridae infection; 
(s) use of a T and/or 3*-prodmg of a r, 2\ 3' or 4'.branched p-D or p-L nucleoside, its 
phannaceutically acceptable salt or composition in combination and/or alternation 
with one or more effective anti-HCV agent in the manufacture of a medicament for 
the treatment and/or prophylaxis of a Flaviviridae infection in a host; 
(t) use of a T and/or 3*-prodnig of a \\ 2\ 3' or 4'-branched p-D or p-L nucleoside, or 
its phannaceutically acceptable salt or composition with the parent of a different a 
r, 2\ y or 4*-branched p-D or P-L nucleoside in the manufacture of a medicament 
for the treatment and/or prophylaxis of a Flaviviridae mfection in a host; 
(u) use of a 2' and/or 3'-prodrug of a P-D-2'-methyl-cytidine, or its phannaceutically 
acceptable salt or composition thereof in the manufacture of a medicament for the 
treatment and/or prophylaxis of a Flaviviridae infection in a host; and 
(v) use of the 2'-valyl or acetyl ester of p-D-2'-methyI-cytidine, or its phannaceutically 
acceptable salt or composition thereof in the manufacture of a medicament for the 
treatment and/or prophylaxis of a Flaviviridae infection in a host. 
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Flaviviridae included within the scope of this invention are discussed generally m 
Fields Virology, Editors: Fields, B. N., Knipe, D. M., and Howley, P. M., Lippincott-Raven 
Publishers, PhUadelphia, PA, Chapter 31, 1996. In a particular embodiment of the 
invention, the Flaviviridae is HCV. In an alternate embodunent of the invention, the 
5 FlaviviridM is a flavivirus or pestivirus. Specific flavivu-uses include, without limitation: 
Absettarov, Alfiiy, Apoi, Aroa, Bagaza, Banzi, Bouboui, Bussuquara, Cacipacore, Carey 
Island, Dakar bat, Dengue 1, Dengue 2, Dengue 3, Dengue 4, Edge Hill, Entebbe bat. 
Gadgets Gully, Hanzalova, Hypr, Ilheus, Israel turkey menmgoencephalitis, Japanese 
encephalitis, Jugra, Jutiapa, Kadam, Karshi, Kedougou, Kokobera, Koutango, Kumlinge, 

10 Kunjin, Kyasanur Forest disease, Langat, Louping ill, Meaban, Modoc, Montana myotis 
leukoencephalitis, Murray valley encephalitis, Naranjal, Negishi, Ntaya, Omsk hemorrhagic 
fever, Phnom-Penh bat, Powassan, Rio Bravo, Rocio, Royal Farm, Russian spring-summer 
encephalitis, Saboya, SL Louis encephalitis, Sal Vieja, San Perlita, Saumarez Reef, Sepik, 
Sokuluk, Spondweni, Stratford, Tembusu, Tyuleniy, Uganda S, Usutu, Wesselsbron, West 

15 Nile, Yaounde, Yellow fever, and Zika. 

Pestivinises included within the scope of this invention are discussed generally in 
Fields Virology, Editors: Fields, B. N., Knipe, D. M., and Howley, P. M., Lippmcott-Raven 
Publishers, Philadelphia, PA, Chapter 33, 1996. Specific pestivinises include, without 
limitation: bovine viral diarrhea virus C'BVDV), classical swine fever virus ("CSFV," also 

20 called hog cholera virus), and border disease virus ("BDV"). 
/• Active Confounds 

to a first prmcipal embodiment, a compound of Formula (I), or a pharaiaceutically 
acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic form tiiereof, is 
provided, as well as a method for the treatment of a host infected with a Flaviviridae 

25 comprising administering an effective treatment amount of compound of Formula (I): 
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or a pharmaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or 
polymorphic form thereof wherein: 

R^ and are independently H, phosphate (including mono-, di- or triphosphate and a 
stabilized phosphate); straight chained, branched or cyclic allg^l (mcluding lower alkyl); 
acyl (including lower acyl); COalkyl, CO-aiyl, CO-alkoxyalkyl, CO-aryioxyalkyl, CO- 
substituted aryl, sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherem the phenyl group is optionally substituted with one or 
more substituents as described in the defmition of aryl given herem; alkylsulfonyl, 
aiylsulfonyl, aralkylsulfonyl, a lipid, includmg a phospholipid; an amino acid; and amino 
acid residue, a carbohydrate; a peptide; cholesterol; or other pharmaceuticaUy acceptable 
leaving group which when administered in vivo is capable of providing a compound 
wherem R\ R^ and/or R^ is mdependently H or phosphate (including mono-, di- or 
triphosphate); wherein in one embodhnent R^ and/or R^ is not phosphate (including mono-, 
di- or triphosphate or a stabilized phosphate prodrug); 
wherein at least one of R^ and R^ is not hydrogen; 

is hydrogen, hromo, chloro, fluoro, iodo, CN, OH, 0R\ NH2, NHR^ NR'^R^ SH or SR^ 
is a straight chained, branched or cyclic optionally substituted alkyl, CH3, CF3, C(Y\ 
2-Br-ethyl, CH2F, CHjCl, CH2CF3, CF2CF3, C(Y^C(Y^. CH2OH, optionally substituted 
alkenyl, optionally substituted alkynyl, COOH, COOR^ COO-alkyl, COO-aiyl, CO- 
Oalkoxyalkyl, CONH2, CONHR*, CON(R^, chloro, bromo, fluoro, iodo, CN, N3, OH, 
OR*, NH2, NHR^ NR^R^ SH or SR^ 

X is H, straight chained, branched or cyclic optionally substituted alkyl, CH3, CF3, C(Y\ 
2-Br-ethyl, CH2F, CH2CI, CH2CF3, CF2CF3, C(Y\C(Y\ CH2OH, optionally substituted 
alkenyl, optionally substituted alkynyl, COOH, COOR^ COO-alkyl, COO-aryl, CO- 
Oalkoxyalkyl, CONH2, CONHR^ C0N(R*)2, chloro, bromo, fluoro, iodo, CN, N3, OH, 
OR^ NH2, NHR^ NR^R^ SH or SR^; and 
wherein each is independently H, F, CI, Br or I; 

each R"^ and R^ is independently hydrogen, acyl (including lower acyl), allgrl (includmg but 
not limited to methyl, ediyl, propyl and cyclopropyl), lower alkyl, alkenyl, alkynyl or 
cycloalkyl. 

In a preferred subembodiment, a compound of Formula (I) or a pharmaceutically 
acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic fomi thereof, is 
provided, as well as a method for the treatment of a host infected with a Flaviviridae 
comprising administering an effective treatment amount of compound of Formula (I) or a 
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phaimaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic 
form diereof, wherein: 

is H or phosphate (preferably H); 

and R^ are independently H, phosphate, acyl or an amino acid residue, wherem at least 
one of R^ and R^ is acyl or an amino acid residue; 
X* is CH3, CF3 or CH2CH3; 
X2isHorNH2;and 

Y is hydrogen, bromo, chloro, fluoro, iodo, NH2 or OH. 

In a second principal embodiment, a compound of Formula (II) or a 
phannaceutically acceptable salt or prodrug, or a steieoisomeric, tautomeric or polymorphic 
form thereof, is provided, as weU as a method for the treatment of a host infected witii a 
Flavmridae comprising administering an eflfective treatment amount of compound of 
Formula (H): 



R'O, 




(n) 

or a phannaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric <» 

poljfinorphic form thereof wherein: 

R*, R^, R*, R^, Y*, X' and are as defined above. 

In a preferred subembodiment, a compound of Formula (II), or a phannaceutically 
acceptable salt or prodrug or a stereoisomeric, tautomeric or polymorphic form thereof, is 
provided, as weU as a method for the treatment of a host uifected with a Flaviviridae 
comprising administering an effective treatment amount of compound of Formula (U) or a 
phannaceutically acceptable salt or prodnig, or a stereoisomeric, tautomeric or polymorphic 
form thereof, wherein: 
R' is H or phosphate (preferably H); 

R^ and R' are independently H, phosphate, acyl or an amino acid residue, wherein at least 
one of R^ and R^ is acyl or an amino acid residue; 
X' is CHb, CF3 or CH2CKb; 
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is H, F, CI, Br, I or CH3; and 
y is hydrogen, bromo, chloro, fluoro, iodo, NH2 or OR 

In a third principal embodiment, a compound of Formula (III), (TV) or (V) or a 
phannaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic 
form thereof, is provided, as weU as a method for the treatment of a host infected with a 
Flavmridae comprising admmistering an effective treatment amount of compound of 
Formula (HI), (IV), or (V): 





R*0. 




OR' OR' OR-' R' 

m (IV) (V) 

or a pharmaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric 

polymorphic form thereof, wherein : 

R^ R^ R^ R^ Y, and are as defined above; 

Base is selected from the group consisting of: 



or 




(A) 



(B) 




I 

I 

(C) 



'WW* 

I 



'VAA/* 
I 

(D) 



I 

(E) 



I 

(F) 
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I 



(G) 
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00 



I 



(M) 



4d5 




(O) 



•WW 

I 

(H) 



I 



(J) 
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(K) 




(L) 



AX 



I 




(P) 



(Q) 



(R) 
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I I 



(BAE) (BAF) 
each W', W^ and W* is independently N, CH, CF, CI, CBr, CCl, CCN, CCH3, CCF3, 
CCH2CH3, CC(0)NH2, CC(0)NHR*, CC(0)N(R'')2, CC(0)OH, CCCOPR" or CX'; 
5 each W* is independently O, S, NH or NR*; 

wherein for Base (B), cannot be CH if W', and aie N; 

wherein for Base (E), (F), (K), (L), (W) and (JQ, W* cannot be CH if W' is N; 

X is O, S, SQ2, CH2, CH2OH, CHF, CF2. C(Y\ CHCN, C(CN)2, CHR* or C(R'%; 

X*isCH,CF,CY^orCR*; 

10 each X^ is independently a strai^ chained, branched or cyclic optionally substituted aUkyl 
(including lower alkyl), CH3. CH2CN, CH2N3, CH2NH2, CH2NHCH3, CH2N(CH3)2, 
CH2OH, halogenated alkyl (including halogenated lower allqrl)» CF3. C(Y\ 2-Br-efliyl, 
CH2F, CH2CI, CH2CF3, CF2CF3, C(Y')2C(Y^, optionally substituted alkenyl, haloalkenyl, 
Br-vinyl, optionally substituted alkynyl, haloalkynyl, N3, CN, -C(0)OH, -C(0)OR*, 

15 -C(0)0(lower alkyl), -C(0)NH2, -C(0)NHR*. -C(0)]SIH(lower alkyl), -C(0)N(R^ 
-C(0)Naower alkyl)2, OH, OR*, -0(acyl), -OGower acyl), -0(alkyl), ^(lower alkyl), 
-0(alkenyl), -0(allcynyl), -0(aralkyl), -O(cycloaniyl), -S(acyl). -S(lower acyl), -S(R^, 
-S(lower alkyl), -S(alkenyl), -S(alloTiyl), -S(aralkyl), -S(cycloalkyl), chloro, bromo, fluoro, 
iodo, NH2. -NH(lower alkyl), -NHR'*, .NR*R^ .NH(acyl), -N(iower alkyl)2, -NH(alkenyl), 

20 -NH(alkynyl), ->fH(aralkyl), -NH(cycloalkyl), -N(acyl)2; 
each is independently O, S, NH or NR*; 
each is independently H, F, 01, Br or I; 

each R* is independently an optionally substituted alkyl (including lower allgrl), CH3, 
CH2CN, CH2N3, CH2NH2, CH2NHCH3, CH2N(CH3)2, CH2OH, halogenated alkyl 
25 (including halogenated lower alkyl), CF3, C(Y\ 2-Br-ethyl, CH2F, CH2CI, OfeCFs, 
CF2CF3, C(Y^2C(Y^)3, optionally substituted alkenyl, haloalkenyl, Br-vinyl, optionally 
substituted alkynyl, haloalkynyl, -CH2C(0)0H, -CH2C(0)OR'*, -CH2C(0)0(lower alkyl), 
-CH2C(0)NH2, -CH2C(0)NHR^ -CH2C(0)NH(Iower alkyl), -CH2C(0)N(R\ 
-CH2C(0)N(lower alkyl)2, -(CH2)mC(0pH. -(CH2)mC(O)0R\ -(CH2)„C(0)0(lower 
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alkyl), -(CH2)„.C(0)NH2, -(CH2)„C(0)NHR^ -(CH2)„,C(0)NH(Iower alkyl), 
-(CH2)„,C(0)N(R'^, -(CH2)mC(0)N(lower sSkylh, -C(0)OH, -C(0)OR^ -C(0)0(lower 
alkyl), -C(0)NH2. -C(0)NHR*. -C(0)NHGower alkyl), -C(0)N(R*)2, -C(0)N(lower alkyl)2 
orcyano; 

each R' Is independently OH, 0R^ optionaUy substituted alkyl (including lower alkyl), 
CH3, C«2CN, CHiNs, CH2NH2. CH2NHCH3, CH2N(CH3)2, CH2OH, halogenated alkyl 
(including halogenated lower alkyl), CF3, C(Y\ 2-Br-ethyl, CH2F, CH2CI, CH2CF3, 
CF2CF3, C(Y')2C(Y^, optionally substituted alkmyl, haloalkenyl, Br-vinyl, optionally 
substituted all^l, haloallqaiyl, optional^ substituted carbocycle (preferably a 3-7 
membered carixxgrclic ring), optionally substituted heterocycle (preferably a 3-7 membered 
heterocyclic ring having one or more O, S and/or N), optionaUy substituted heteroaiyl 
(preferably a 3-7 membered heteroaromatk ring having one or more O, S and/or N), 
-CH2qO)OH. -CH2C(0)0R*, -CH2C(0)0(lower alkyl), -CH2C(0)SH, -CH2C(0)SR*. 
-CHaqO)Saower alkyl), -CH2C(0)NH2, -CH2C(0)^IHR^ -CH2C(0)NH(lower alkyl), 
-CH2qO)N(R'»)2, -CH2C(O)N0ower aSkylh, -(CH2)„C(0)0H, -(CH2)B,C(0X)R^ 
-(CH2)„.C(0)0(lower alkyl), -(CH2)„,C(0)SH, -(CH2)„C(0)SR*, -(CH2)„C(0)Saower 
alkyl), -(CH2),„C(0)NH2, -(CH2>„C(0)NHR^ -(CH2)„,C(0)NHaower alkyl), 
-(CH2)„,C(0)N(RV -(CH2)„C(O)N0ower alkyl)2, -C(0)OH, .C(0)OR*, -C(OX)aower 
alkyl), -C(0)SH, -C(0)SR*. -C(0)Saower alkyl), -C(0)NH2. -C(0)NHR*, -C(0)NHaower 
alkyl), -C(0)N(RV -C(0)Naower alkyl)2, -0(acyl), -0(lower acyl), -0(R'^, -0(alkyl), 
-0(lower alkyl). -0(alkenyl), -0(alkynyl), -0(aialkyl), -O(cycloalkyl), -S(acyl), -S(lower 
acyl), -S(R^ .S(lower alkyl), -S(alkenylX -S(alkynyl), -S(aralkyl), -S(cycloalkyO, NQ2, 
NH2. -NH(lower alkyl), -NHR*, -NRV, -NH(acyl), -N(lower alkyl)2, -NH(alkenyl), 
-NH(alkynyl), -NH(aralkyl), -NH(cycloalkyl), -N(acyl)2, azido, cyano, SCN. OCN, NCO or 
halo (fluoro, chloro, bromo, iodo); 

alternatively, R* and R' can come together to form a spiro compound selected fiom the 
group consisting of optionally substituted carbocycle (preferably a 3-7 membered 
carbocyclic ring) or opUonally substituted heterocycle (pitknhfy a 3-7 membered 
heterocyclic ring having one or more O, S and/or N); and 
each m is independently 0, 1 or 2. 

In a first subembodiment, the compound of Formula (I^, (TV) or (VX or a 
pharmaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic 
form thereof, or the method for the treatment of a host infected with a Flaviviridae 
comprising administering an effective treatment amount of compound of Foimula (ID), 
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(IV), or (V) or a pharmaceutically acceptable salt or prodrug, or a stereoisomeric, 
tautomeric or polymorphic form thereof, is provided, wherein: 
is H or phosphate ^ferably H); 

and R^ are independently H, phosphate, acyl or an amino acid residue, wherein at least 
one of R^ and R^ is acyl or an amino acid residue; 
W^isCX^ 

X^isCH3,CF3orCH2CH3; 
R* is alkyl; and 
XisO,S, S02orCH2. 

In a second subembodiment, the compound of Formula (III), (IV) or (V), or a 
pharmaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymoiphic 
form thereof or the method for the treatment of a host infected with a Flavmridae 
comprising admmistering an effective treatment amount of compound of Formula (HI), (IV) 
or (V), or a pharmaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or 
polymorphic form thereof, is provided,wherein: 
R* is H or phosphate (preferably H); 

R^ and R^ are independently H, phosphate, acyl or an ammo acid residue, wherem at least 

one of R^ and R^ is an amino acid residue; 

W^isCX^ 

X^isCH3,CF3orCH2CH3; 
R^ is alkyl; and 
XisO, S,S02orCH2. 

In a third subembodiment, the compound of Formula (IE), (IV) or (V), or a 
pharmaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic 
form thereof, or the method for the treatment of a host mfected with a FlavMridae 
comprising administering an effective treatment amount of compound of Formula (Dtt), (TV) 
or (V), or a pharmaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or 
polymorphic form thereof, is provided, wherein: 
R^ is H or phosphate (preferably H); 

2 3 

R and R are independently H, phosphate, acyl or an amino acid residue, wherein at least 

one of R^ and is acyl or an amino acid residue; 

W^isCX^ 

X'isCH3,CF3orCH2CH3; 
R^ is alkyl; and 
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XisO. 

In even more preferred subembodiment, the compound of Formula (IV(a)), or a 
pharmaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic 
form tiiereot is provided, as well as the method for the treatment of a host infected with a 
Flavmridae comprising administering an effective treatment amount of compound of 
Formula (IV(a)): 




(IV(a)) 

or a pharmaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or 
polymorphic form thereof, wherein: 

Base is as defined herein; optionally substituted with an amine or q^clopropyl (e.g., 2- 
amino, 2,6-diamino or cyclopropyl guanosine); 
is halo (F, CI, Br or I), Aough preferably F; 

is H; phosphate (including monophosphate, dipho^hate, triphosphate, or a stabilized 
phosphate prodrug); acyl (mcluding lower acyl); alfcyl (including lower allqrl); sulfonate 
ester includmg alkyl or aiylalkyl sulfonyl including methanesulfonyl and benzyl, wherein 
the phenyl group is optionally substituted with one or more substituents as described in the 
definition of aryl given herein; a lipid, mcluding a phospholipid; an amino acid; a 
carbohydrate; a peptide; cholesterol; or other pharmaceutically acceptable leaving group 
which when administered in vivo is capable of providing a compound wherein R^ or R^ is 
independently H or phosphate. In one embodiment R^ is not pho^hate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); and 
R^ is phosphate (including monophosphate, diphosphate, triphosphate, or a stabilized 
phosphate prodrug); acyl (including lower acyl); alkyl (including lower alkyl); sulfonate 
ester including alkyl or arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein 
the phenyl group is optionally substituted with one or more substituents as described in the 
definition of aryl given herein; a lipid, including a phospholipid; an amino acid; a 
carbohydrate; a peptide; cholesterol; or other pharmaceutically acceptable leaving group 
which when administered in vivo is capable of providing a compound wherein R' or R^ is 
independently H or phosphate. In one embodiment R^ is not phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug). 
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In a fourth principal embodiment, a compound of Formula (VI) or (VII) or a 
pharmaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic 
form thereof, is provided, as well as a method for the treatment of a host infected with a 
Flavmridae comprising administering an effective treatment amount of compound of 
Formula (VI) or (VU): 



Base 



s ? 



(vn) 



or a phannaceutically acceptable salt or prodrug or a stereoisomeric, tautomeric or 
polymorphic form thereof, is provided, wherein: 

Base, R, R', R^ R^ R«. R'. Y. Y', Y\ Y^ W*, W', W^ W^ W*. X, X*. X', X^ and X^aie as 
defined above; 

wherein, in one embodiment, R* in Formula (VT) is -OH or -ISIH2 only vihtn X is carbon; 
and 

wherein; 

each R* and R" is independently hydrogen, an optionally substituted alkyl (including lower 
alkyl), CH3, CH2CN, CH2N3, CH2NH2, CH2NHCH3, CH2N(CH3)2, CH2OH, halogenated 
alkyl (including halogenated lower alkyl), CF3, C(Y\ 2-Br-ethyl, CH2F, CH2CI, CH2CF3, 
CF2CF3, C(Y^)2C(Y^)3, optionally substituted alkenyl, haloalkenyl, Br-vinyl, optionally 
substituted alkynyl, haloalkynyl, -CH2C(0)0H, -CH2C(0)0R*, -CH2C(0)0(lower alkyl), 
-CH2C(0)NH2, -CH2C(0)NHR*, -CH2C(0)NHaower alkyl), -CH2C(0)N(R'^, 
-CH2C(0)N(lower alkyl):, -(CH2)™C(0)0H, -(CH2)mC(0)OR\ -(CH2)mC(0)OGower 
alkyl), -(CH2)mC(0)NH2, -(CH2)mC(0)NHR''. -(CH2)mC(0)NH(lower alkyl), 
-(CH2)n,C(0)N(R'*)2, -(CH2)mC(0)N(Iower alkyl)2, -C(0)OH, -C(0)OR*, -C(OP(lower 
alkyl), -C(0)NH2, -qO)!^", -C(0)NH(lower alkyl), -C(0)N(R^. -C(0)N(lower alkyl)2. 
cyano, NH-acyl or N(acyl)2; 

each R' and R'° are independently hydrogen, OH, OR^ optionally substituted alkyl 
(including lower alkyl), CH3, CH2CN, CH2N3, CH2NH2, CH2NHCH3. CH2N(CH3)2, 
CH2OH, halogenated alkyl (including halogenated lower alkyl), CF3, C(Y\ 2-Br-ethyl, 
CH2F, CH2CI, CH2CF3, CF2CF3, C(Y^)2C(Y^)3, optionally substituted alkenyl, haloalkenyl, 
Br-vinyl, optionally substituted alkynyl, haloalkynyl, optionally substituted carbocycle 
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(preferably a 3-7 membered carbocyclic ring), optionally substituted heterocycle (preferably 
a 3-7 membered heterocyclic ring having one or more O, S and/or N), optionally substituted 
heteroaiyl (preferably a 3-7 membered heteroaromatic ring having one or more O, S and/or 
N), -CH2C(0)0H, .CH2C(0)0R*, -CHAOPaower alkyl), -CH2C(0)SH, -CH2C(0)SR^ 
-CH2C(0)S(lower alkyl), .CH2C(0)NH2, -CH2C(0)NHR^ -CH2C(0)NH(lower alkyl), 
-CH2C(0)N(R^, -CH2C(0)N(lower alkyl)2, -(CH2)mC(0)0H, .(CH2)mC(0)0R^ 
-(CH2)mC(0)Oaower alkyl), -(CH2)mC(0)SH, -(CH2)„C(0)SR^ -(CH2)mC(0)S(lower 
alkyl), -(CH2)mC(0)NH2, -(CH2)mC(0)NHR\ -(CH2)mC(0)NHaower alkyl), 
-(CH2)feC(0)N(R*)2, -(CH2)mC(0)N(lower alkyi)2, -C(0)OH, -C(0)OR^ -C(0)0(lower 
alkyl), -C(0)SH, .C(0)SR^ .C(0)S(lower alkyl), .C(0)NH2, -C(0)NHR^ -C(0)NH(lower 
alkyl), .C(0)N(R^, TC(O)N0ower alkyl)2, -0(acyl), -OGower acyl), •0(R% -0(alkyl), 
-Oaower alkyl), -0(alkenyl), -©(alkynyl), .0(aralkyl), .0(cycloalkyl), -S(acyl), -SOower 
acyl), -S(R^, -SOower alkyl), .S(alkenyl), .S(alkynyl), -S(aralkyl), -S(cycloalkyl), NQ2, 
NH2, -NH(lower alkyl), -NHR\ -NRV, -NH(acyl), -N(lower alkyl)2, -NH(alkenyl), 
-NH(alkynyl), -NH(aralkyl), -NH(cycloalkyl), -N(acyl)2, azido, cyano, SCN, OCN, NCO or 
halo (fluoro, chloro, bromo, iodo); 
each m is mdependently 0, 1 or 2; and 

ahematively, R* and R^®, R^ and R^ R* and R^ or R^ and R* ^ can come together to fonn a 
bridged compound selected from the group consisting of optionally substituted caibocycle 
(preferably a 3-7 membered carbocyclic ring) or optionally substituted heterocycle 
(preferably a 3-7 membered heterocyclic ring having one or more O, S and/or N); or 
alternatively, R^ and R^ or R^ and R^° can come together to form a spfro compound selected 
from the group consisting of optionally substituted carbocycle (preferably a 3-7 membered 
carbocyclic ring) or optionally substituted heterocycle (preferably a 3-7 membered 
heterocyclic ring havmg one or more O, S and/or N). 

In a particularly preferred embodiment, a compound of Formula (VI), or a 
pharmaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic 
form thereof, is provided, as well as a method for the treatment of a host infected with a 
Flaviviridae comprising administering an efiective treatment amount of compound of 
Formula (VI) or a pharmaceutically acceptable salt or prodrug, or a stereoisomeric, 
tautomeric or polymorphic form thereof, in which: 
• X is O, S, SO or SO2; and/or 
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• each R* is independently an optionally substituted lower allq'I, optionally substituted 
alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, CH2OH, 
CH2NH2, ClfcNHCHs, CH2N(CH3)2. CH2F, CH2CI, CH2N3, CHjCN, CH2CF3, CF3. 

CF2CF3, CH2CQ2R^ (CH2)mC00H. (CH2)mC00R^ (CH2)mCONH2, (CH2)n.CON(R'^2. 

or (CH2)mC0NHR^ and/or 

• each R' is independently -OH, optionally substituted lower allqrl, optionally substituted 
alkenyl, optionally substituted alkynyl, optionally substituted cycloallq'I, -0-aIkyl, -O- 
alkenyl, -O-alkynyl, -0-aialkyl, -0-cycIoalkyI-, 0-acyI, F, CI, Br, I, CN, NC, SCN, 
OCN, NCO, NO2, NH2, Na, NH-acyl, NH-alkyl, N-dialkyl. NH-alkenyl, NH-alkynyl, 
NH-aralkyl, NH-cycloallqrl, SO, S-alkyl, S-alkenyl, S-alkynyl, S-aralkyl, S-acyl, S- 
cycloalkyl. CCb-alkyl, CONH-alkyl, CON-dialkyl, CONH-alkenyl, CONH-alkynyl, 
CONH-aralkyl, CONH-cycloalkyl, CH2OH. ClfcNHj, CH2NHCH3, CH2N(CH3)2. 
CHaF, CH2CI, CH2N3, CH2CN, CH2CF3, CF3. CF2CF3, CHaCQzR*. (CH2)„COOH. 
(C3l2)mCOOR*, (CHj^CONHa, (CH2)«CON(R*)2. (C3^2)„,CONHR^ an optionally 
substituted 3-7 membered caibocyclic, and an optionally substituted 3-7 membeied 
heterocyclic ring having O, S and/or N independently as a heteroatom taken alone or in 
combination; and/or 

• each R' is independently hydrogen, optionally substituted lower allqrl, optionally 
substituted alkenyl, optionally substituted all^yl, optionally substituted cycloallQrl, - 
OH, -O-alkyI, -0-aIkenyl, -O-alkynyl, -O-arallQrl, -0-<greloallqrl-, O-acyl, F, CI, Br, I, 
CN, NC, SCN, OCN, NCO, NQ2, NH2, N3, NH-acyl, NH-alkyl, N-dialkyl, NH-alkenyl, 
NH-alkynyl, NH-aralkyl, NH-cycloalkyl, SH, S-alkyU S-alkenyl, S-alkynyl, S-aralkyI, 
S-acyl, S-cydoalkyl, C02-alkyl, CONH-alkyl, CON-dialkyl, CONH-alkenyl, CONH- 
alkynyl, CONH-aialkyI, CONH-cycloalkyl, CH2OH, CH2NH2. CH2NHCH,, 
CH2N(CH3)2, CH2F, CH2CI. CH2N3, CHaCN, CH2CF3, CF3. CF2CF3, CH2CO2R*, 
(CH2)mC00H, (Cll2U:OOR\ (CH2)mCONH2, (CH2)mC0N(RV (CHj^CONHR*, an 
optionally substituted 3-7 monbeied carbocyclic, and an optionally substituted 3-7 
membered heterocyclic ring having O, S and/or N independently as a heteroatom talren 
alone or in combination; and/or 

• each R'" is independently hydrogen, an optionally substituted tower allQrl, optionally 
substituted alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, 
CH2OH, CH2NH2. CH2NHCH3, CH2N(CH3)2. CH2F, CH2CI, CH2N3, CH2CN, CH2CF3, 
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CF3. CF2CF3, CH2C02R^ (CHzVCOOH, (CH2)„C00R*, (CH2)„CONH2, 
(CH2)mC0N(RV or (CH2)„C0NHR''; and/or 

• each R« and R" is independently H, CH3, CH2OH, CH2F, CH2N3, (CH2)mC00H, 
(CH2)inC00R*. (CH2)mCONH2, (CH2)mCON(R'')2, (CH2)mCONHR'* and N-acyl; and/or 

• each m is independently 0 or 1 ; and/or 

• Base is selected fiom one of the following: 



wherein: 

each R', R", R'" and R"" is independently selected fix)m the group consisting of 
H, OH, substituted or unsubstituted alkyl, substituted or unsubstituted alkenyl, 
substituted or unsubstituted alkynyl, cycloalkyl, Br-vinyl, -aalkyl, 0-alkenyl, O- 
alkynyl, O-aiyl, O-aralkyl, -0-acyl, O-cycloalkyl, NH2, NH-alkyI, N-dialkyl, 
NH-acyl, N-aryl, N-aralkyl, NH-cycloalkyl, SH, S-alkyI, S-acyl, S-aryl, S- 
cycloalkyl, S-aralkyl, F, CI, Br, I, CN, COOH, CONH2, COj-alkyl, CONH-alkyI, 
CON-dialkyl, OH, CF3, CH2OH. (CH2)mOH, (CH2)mNH2, (CH2>„C00H. 
(CH2>„CN. (CH2)mNQ2 and (CH2)„C0NH2; 
WisC-R"orN; 

T and V independently are CH or N; 

Q is CH. -CCI, -CBr, -CF, -CI, -CCN, -C-COOH, -C-CONH2. or N; 

Qi and Q2 independently are N or C-R; 

wherein R is H, alkyl or acyl; 

Q3. Q4, Qs and Qe indqwndently are N or CH; and 




and 



(a) 
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tautomeric forms thereof. 

In a particularly preferred alternative embodiment, a compound of Formula (VI), or 
a pharmaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or 
polymorphic fonn tiiereo^ is provided, as well as a metiiod for the treatment of a host 
5 mfected with a Flavmridae comprising administering an effective treatment amount of 
compound of Formula (VI) or a pharmaceutically acceptable salt or prodrug, or a 
stereoisomeric, tautomeric or polymorphic form diereof, in which: 

• XisO,S,SOorSQ2;and/or 

• and come together to form a spiro compound selected from the group consisting 
10 of optionally substituted 3-7 membered spiro carbocyclic or heterocyclic compound 

having one or more N, O and/or S atoms, said heteroatoms independently taken alone or 
in combination with one another; and/or 

• each R^ is independently hydrogen, optionally substituted lower alkyl, optionally 
substituted alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyi, - 

15 OH, -0-alkyl, -O-alkenyl, -O-alkynyl, -O-aralkyl, 43-cycloalkyl-, Oacyl, F, CI, Br, I, 

CN, NC, SCN, OCN, NCO, NO2, NH2, N3, NH-acyl, NH-alkyl, N-dialkyl, NH-alkenyl, 
NH-alkynyl, NH-aralkyl, NH-cycloalkyl, SH, S-alfcyl, S-alkenyl, S-alkynyl, S-aralkyl, 
S-acyl, S-cycloalkyl, CCb-alkyl, CONH-allq^l, CON-dialkyl, CONH-alkenyl, CONH- 
alkynyl, CONH-aralkyl, CONH-cycloalkyl, CH2OH, CH2NH2, CH2NHCH3, 

20 CH2N(CH3)2, CH2F, CH2CI, CH2N3, CH2CN, CH2CF3, CF3. CF2CF3, CHiCCbR^ 

(CH2)mC00H, (CH2)taC00R^ (CH2)mCONH2, (CH2)mCON(R*)2, (CH2)mCONHR^ an 
optionally substituted 3-7 membered carbocyclic, and an optionally substituted 3-7 
membered heterocyclic ring havmg O, S and/or N independenfly as a heteroatom taken 
alone or in combination; and/or 

25 • each R'** is independently hydrogen, an optionally substituted lower alkyl, optionally 
substituted alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyi, 
CH2OH, CH2NH2, CH2NHCH3, CH2N(CH3)2, CH2F, CH2CI, CH2N3, CH2CN, CH2CF3, 
CF3, CF2CT3, CH2C02R\ (CH2)mC00H, (CH2)mCOOR\ (CH2)mCONH2, 
(CH2)mCON(R^, or (CH2)mC0NHR^; and/or 

30 • each R* and R" is independentiy H, CH3, CH2OH, CH2F, CH2N3, (CH2)mC00H, 
(CH2)mC00R^ (CH2)mCONH2, (CH2)mC0N(RV (CH2)„C0NHR* and N-acyl; and/or 

• each m is indepmdentiy 0 or 1; and/or 
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Base is selected from one of the following: 




(a) 



(b) (c) (d) 



(0 




(g) 



(h) 



0 




and 



0) 



wherein: 



each R% R", R'" and R'*" is independently selected from the group consisting of 
H, OH, substituted or unsubstituted alkyl, substituted or unsubstituted alkenyl, 
substituted or unsubstituted alkynyl, cycloalkyl, Br-vinyl, -O-alkyl, 0-aIkenyl, O- 
alkynyl, 0-aryl, O-aralkyl, -O-acyl, O-cycloalkyl, NH2, NH-alkyl, N-dialkyI, 
NH-acyl, N-aiyl, N-aralkyl, NH-cycloalkyl, SH, S-alkyl, S-acyl, S-aiyl, S- 
cycloalkyl, S-aralkyl, F, CI, Br, I, CN, COOH, CONH2, COj-alkyl, CONH-alkyl, 
CON-dialkyl, OH, CF3, CH2OH, (CH2)„,0H, (CH2)mNH2, (CH2)mC00H, 
(CH2)mCN, (CH2)mNQ2 and (CH2)inC0NH2; 
WisC-R"orN; 

T and V independently are CH or N; 

Q is CH, -CCl, -CBr, -CP, -CI, -CCN, -C-COOH, -C-CONH2, or N; 

Qi and Q2 independently are N or C-R; 

wherein R is H, alkyl or acyl; 

Q3, Q4, Qs and Qe independently are N or CH; and 

tautomeric forms thereof 

Li another particularly preferred embodunent, a compound of Formula (VI), or its 
pharmaceutically acceptable salt or prodrug thereof, as well as a method for the treatment of 
a host infected with a Flavmridae comprising administering an eflfective treatment amount 
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of compound of Formula (VI) or a phannaceutically acceptable salt or prodrug, or a 
stereoisomeric, tautomeric or polymorphic form thereof is provided, in which: 

• XisO,S,SOorS02;and/or 

• each is independently an optionally substituted lower alkyl, optionally substituted 
alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, CH2OH, 
CH2NH2, CH2NHCH3, CH2N(CH3)2, CH2F, CH2CI, CH2N3, CH2CN, CH2CF3, CF3, 
CF2CF3, CH2CQ2R'. (CH2)„iC00H, (CH2)mCOOR^ (CH2)r„CONH2, WmCONCR^ 
or (CH2)mC0NHR^; and/or 

• each is independently -OH, optionally substituted lower alkyl, optionally substituted 
alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, -0-alkyl, -O- 
alkenyl, -O-alkynyl, -aaralkyl, -0-cycloalkyl-, 0-acyl, F, CI, Br, I, CN, NC, SCN, 
OCN, NCO, NO2, NH2, N3, NH-acyl, NH-alkyl, N-dialkyl, NH-alkenyl, NH-alkynyl, 
NH-aralkyl, NH-cycloalkyl, SH, S-alkyl, S^enyl, S-alkynyl, S-aralkyl, S-acyl, S- 
cycloalkyl, COr^lkyl, CONH^Ikyl, CON-dialkyl, CONH-alkenyl, CONH-alkynyl, 
CONH-aralkyl, CONH-cycloalkyl, CH2OH, CH2NH2, CH2NHCH3, CH2N(CH3)2, 
CH2F, CH2CI, CH2N3, CH2CN, CH2CF3, CF3, CF2CF3, CH2CO2R*, (CH2)mCOOH, 
(CH2)mCCX)R\ (CH2)mCONH2, (CH2)mCON(R^, (CH2)i„C0NHR*, an optionally 
substituted 3-7 membered carbocyclic, and an optionally substituted 3-7 membercd 
heterocyclic ring having O, S and/or N independently as a heteroatom tak^ alone or in 
combination; and/or 

• R' and R^*^ come together to fonn a spiro compound selected from the group consisting 
of optionally substituted 3-7 membered spiro carbocyclic or heterocyclic compound 
having one or more N, O and/or S atoms, said heteroatoms independently taken alone or 
in combination with one another; and/or 

• each R** and R" is independently H, CH3, CH2OH, CH2F. CH2N3, (CH2)i„C00H, 
(CH2)mCOOR^ (CH2),nCONH2, (CH2)mCON(R^)2, (CH2)mCONHR* andN-acyl; and/or 

• each m is independently 0 or I ; and/or 

• Base is selected from one of the following: 
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R'" 




(c)^ (d) (0 



(0 



and 
wherein: 

each R*, R", R"' and R"" is independently selected from the group consisting of 
H, OH, substituted or unsubstituted alkyl, substituted or unsubstituted alkenyl, 
substituted or unsubstituted alkynyl, cycloalkyl, Br-vinyl, -O-alkyl, O-alkenyl, O- 
alkynyl, O^l, O-aralkyl, -0-acyl, O-cycloalkyl, NH2, NH-alkyl, N-dialkyl, 
NH-acyi, N-aryl, N-aralkyl, NH-cycloalkyl, SH, S-alkyl, S-acyl, S-aiyl, S- 
. cycloalkyl, S-aralkyl, F, CI, Br, I, CN, COOH, CONH2, COz-alkyl, CONH-alkyl, 
CON^alkyl, OH, CF3, CH2OH, (CH2)mOH, (CH2)mNH2, (CH2)„,COOH, 
(CH2)mCN, (CH2)mNQ2 and (CH^COmr, 
WisC-R^'orN; 

T and V independently are CH or N; 

Q is CH, ^Cl, <Br, -CP, -CI, -CCN, -C-COOH, -C-CbNH2, or N; 

Qi and Q2 independently are N or C-R; 

wherein R is H, alkyl or acyl; 

Q3. Q49 Qs and Q6 independently are N or CH; and 

tautomeric forms thereof. 

In another particularly preferred embodiment a compound of Formula (VI), or a 
phamiaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic 
form thereof, as well as a method for the treatment of a host infected with a Flavmridae 
comprising administering an elBFective treatment amount of compound of Foimula (VI) or a 
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10 



15 



20 



phannaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic 
form thereof is provided, in which: 

• X is O, S, SO or SO2; and/or 

• and come together to form a spiro compoimd selected fiom the group consisting 
of optionally substituted 3-7 membered spiro carbocyclic or heterocyclic compound 
having one or more N, O and/or S atoms, said heteroatoms mdependently taken alone or 
in combination with one another; and/or 

• R^ and R^° come together to form a spiro compound selected fixwn the group consisting 
of optionally substituted 3-7 membered spiro carbocyclic or heterocyclic compound 
having one or more N, O and/or S atoms, said heteroatoms independently taken alone or 
in combination with one another; and/or 

• each and R" is independently H, CH3, CH2OH, CH2F, CH2N3, (CH2)mCOOH, 
(CH2)mC00R\ (CH2)mCONH2, (CH2)mCON(R^)2, (CH2)mC0NHR* andN-acyl; and/or 

• each m is independently 0 or 1 ; and/or 

• Base is selected from one of the following: 

o 

A. 




O 11 



(f) 



and 
wherein: 

each R', R", R'" and R"" is independently selected &om the group consisting of 
H, OH, substituted or unsubstituted alkyl, substituted or unsubstituted alkenyl, 
substituted or unsubstituted alkynyl, cycloalkyl, Br-vinyl, -O-alkyl, 0-alkenyI, O- 
alkynyl, 0-aryl, 0-araIkyl, -0-acyl, 0-cycloalkyl, MH2, NH-alkyl, N-dialkyl, 
NH-acyl, N-aryl, N-aralkyl, NH-cycloalkyl, SH, S-allgrl, S-acyl, S-aryl, S- 
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cycloalkyi, S-aralkyl, F, CI. Br, I, CN, COOH. CONH2, COj-alkyl, CONH-alkyl. 
CON^ialkyl, OH. CF3, CHaOH, (CU^OU, (CH2)„NH2. W^COOH. 
(CH2)«CN, (CH2)n^02 and {Ca^COmh; 
WisC-R^orN; 

T and V independent^ are CH or N; 

Q is OJ, -CO, -CBr. -CP, -CI, <X3i, -C-COOH. -C-CONH2, or N; 

Qj and Q2 independently are N or C-R; 

wherein R is H alfcjrl or acyl; 

Q3. Q4, Qs and Qs independent^ are N or CH; and 

tautomeric forms diereo£ 

In a particularly preferred embodiment, a compound of Foraiula (VI), or its 
pharmaceuticaUy acceptable salt or prodrug thereof, or a stereoisomeiic, tautomeric or 
polymorphic form thereof as weU as a method for the treatment of a host mfected with a 
FlavMridae comprismg admmistering an effective treatment amomit of compound of 
Formula (VI) or a pharmaceutically acceptable salt or prodrug, or a ster«)isomeric, 
tautomeric or polymorphic form fliereof, is provided, m which: 

• X is CIfc.CH20H,CHF.CF2,C(Y^,CHCN.C(CN)2.CHR* or C(R^2; and/or 

• each R« is independently an optionaUy substituted lower alkyl. optionally substituted 
alkenyl, optionally substituted alkynyl, optionaUy substituted cycloalkyi. CHjOH, 
CH2NH2, CH2NHCH3. CH2N(CH3)2. CH2F, CH2CI, CH2N3. CH2CN, CH2CF3, CF3 
CF2CF3, CH2C02R^ (CH2)„C00H. (Ctt^COOR*, (CR^UXitm^ (CH2)„CON(R^,' 
or (CH2)mC0NHR*; and/or 

• each R^ is independently -OH, optionally substituted lower alkyl. optionally substituted 
alkenyl. optionally substituted alkynyl. optionally substituted cycloalkyi. -Oalkyl. -O- 
alkenyl, O-alkynyl, O-aralkyl, -0^:ycloalkyl-. O^cyl, F. CI, Br. I. CN. NC. SON. 
OCN, NCO, NO2. NH2, N3. NH-acyl, NH-alkyl, Nnlialkyl, NH-^kenyl. NH-alkynyl.' 
NH-aralkyl. NH-cycloalkyl. SH, S-alkyl. S-alkenyl, S-alkynyl, S-aralkyl, S-acyl. S- 
cycloalkyl, COj-alkyl. CONH-alkyl. CON-dialkyl. CONH-alkenyl, CONH-alk^yl, 
CONH-aralkyl. CONH-cycloalkyl, CH2OH. CHjNHj, CH2NHCH3. CHJ^iCUik, 
CH2F. CH2CI. CH2N3, CH2CN. CH2CF3. CF3. CF2CF3, CH2C02R^ (CH2)„.C00H,' 
(CH2)™C00R^ (CH2).CONH2. (CH2)„CON(R^)2. (CH2)„C0NHR^ an optionally 
substituted 3.7 membered carbocyclic, and an optionally substituted 3-7 membeitsd 
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heterocyclic ring having O, S and/or N mdependently as a heteroatom taken alone or m 
combination; and/or 

' each R» is independently hydrogen, optionally substituted lower alkyl, optionaUy 
substituted alkenyl, optionaUy substituted alkynyl. optionally substituted cycloalkyl, - 
OH, .<>alkyl, -0-alkenyl, -0-alkynyl, -0-aralkyl. -0-cycIoalkyK Oacyl, F, CI, Br, I. 
CN, NC, SCN. OCN, NCO, NO2, NH2. N3. NH^l. NH-alkyl. Nnlialkyl. NH-alkenyi.' 
NH-alkynyl. NH-aralkyl. NH-cycloalkyl, SH, S-alkyl, S-alkenyl. S-alkynyl, S-aralkyl. 
S-acyl, S-cycloalkyl, CCb-alkyl CONH-alkyI, CON-dialkyl, CONH-alkenyl. CONH- 
alkynyl, CONH^lkyl, CONH-cycloalkyl, CH2OH, CH2NH2. CH2NHCH3. 
CIfeN(CH3)2. CH2F, CH2CI. CaijNs. CH2CN, CH2CF3. CF3. CF2CF3. CH2C02R^ 
(CH2)„C0OH. (CH2)„.C00R^ (CH2)„,CONH2, (CH2)„C0N(RV (CH2)„CONHR^ an' 
optionally substituted 3-7 membered caibocyclic, and an optionally substituted 3-7 
membered heterocyclic ring having O. S and/or N independentiy as a heteroatom taken 
alone or in combination; and/or 

each R'" is mdependently hydrogen, an optionaUy substituted lower alkyl, optionally 
substituted aUcenyl. optionaUy substituted aUcynyl. optionaUy substituted cycloaUcyl, 
CH2OH, amk, CH2NHCH3, CH2N(CH3)2. CihP, CH2CI. CH2N3, CH2CN, CH2CF3.' 
CF3. CF2CF3. CH2CQ2R^ (CH2)„,COOH, (CH2)„,C00R^ iah)„,COm, 
(CH2)™CON(R'')2, or (CH2)„C0NHR*; and/or 

each R« and R" is independentiy H. CH3, CH2OH, CH2F. CH2N3, (CHzXaCOOH. 
(CH2)„C00R*, (CH2)«CONH2, (CH^CON(R^. (CH2),„CONHR* and N-acyl; and/or 
each m is independentiy 0 or 1 ; and/or 
Base is selected from one of the following: 
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(0 (cD (0 

p 




(h) 



(0 



and ' 0 
wherein: 



each R', R", R»' and R"" is independently selected from the group consisting of 
H, OH, substituted or unsubstituted alkyl, substituted or unsubstituted alkenyl, 
substituted or unsubstituted alkynyl. cycloalkyl. Br-vinyl, -0-alkyl, 0-alkenyl, a 
alkynyl. O^l, O^lkyl, ^-acyl. 0-cycloalkyl, NHj, NH-alkyl, N-dialkyl, 
NH-acyl, N-aiyl, N-aralkyl, NH-cycIoalkyl, SH. S-allcyl, S-acyl, S-aryl, S- 
cycloalkyl. S-arallcyl. F. CI, Br. I. CN. COOH, CONHa, COz-alkyl, CONH-alkyl. 
CON^ialkyl. OH, CF3. CHjOH. (CH2)„0H, (CH2)„NH2, (CH2)„.C00H, 
(CH2)„CN. (CH2) J^IOi and (Ca^COmii; 
WisC-R''orN; 

T and V independoitly are CH or N; 

Q is CH. -CCl, -CBr, -CP. ^I, -CCN. <:-COOH, -C-CONH2, or N; 

Qi and Q2 independently are N or C-R; 

Q3, Q4, Qs and independently are N or CH; and 

tautomeric forms thereof. 

In a particularly preferred alternative embodiment, a compound of Fonnula (VI), or 
a phamiaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric ' or 
polymorphic form thereof as well as a method for the treatment of a host mfected with a 
Flavivmdae comprising administering an effective treatment amount of compound of 
Formula (VI) or a phannaceuticaUy acceptable salt or prodrug, or a stereoisomeric, 
tautomeric or polymorphic form thereof is provided, in which: 
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» X is CHj, CHjOH, CHF. OPj, C(y\ CHCN, 0(0% CHR* or C(R\; and/or 

• and come together to form a spiro compound selected fiom the group consisting 
of optionally substituted 3-7 membered spiro carbocyclic or heterocyclic compound 
having one or more N. O and/or S atoms, said heteroatoms independently taken alone or 
in combination with one another; and/or 

• each R' is independently hydrogen, optionally substituted lower alkyl, optionally 
substituted alkenyl. optionally substituted alkynyl, optionally substituted cycloalkyl, - 
OH, -O-alkyl, -O-aDcenyl, -O-alkynyl, -O^lkyl, -Qcycloalkyl-, O-acyl, F, CI, Br. I, 
CN, NC, SCN. OCN. NCO, NQj, NHz, N3, NH-acyl, NH-alkyl. N^ialkyl. NH-alkeJyI.' 
NH-alkynyl, NH-aialkyl, NH-cycloalkyl, SH, S-alkyl, S-alkenyl. S-alkynyl, S-aralkyl,' 
S-acyl, S-cycloalkyl, CCb-alkyl, CONH-alkyl, CON-dialkyl. CONH-alkenyl. CONH^ 
alkynyl, CONH-aralkyl, CONH-cycIoalkyl, ClfeOH, CH2NH2, CH2NHCH3, 
CH2N(CH3)2. CH2F, CH2CI, CBbNa, CHjCN, CHjCFa, CF3. CF2CF3, CH^O^Ri 
(CH2)„,COOH. iCH2UXX>K\ (CH2).„CONH2, (CH2)„C0N(R^ (CHj^CONHR*, m 
optionaUy substituted 3-7 membered carbocyclic. and an optionally substituted 3-7 
membered heterocyclic ring having O, S and/or N mdependently as a heteroatom taken 
alone or in combination; and/or 

each R"* is independently hydrogen, an optionally substituted lower alkyl, optionally 
substituted alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, 
CH2OH, CH2NH2, CH2NHCH3, CIfcN(CH3)2, CHzF. CH2CI. CH2N3, CH2CN, CH2CF3,' 
CF3. CF2CF3, CH2CO2R*, (CH2)„.COOH. (CH2)„C00R*, W^CoW 
(CH2)™CON(R^2, or (CIfc)„,CONHR'*; and/or 

each R" and R" is independentiy H, CH3, CH2OH, CHjF, CH^3, (CH2MCOOII, 
(CH2)„COOR^ (CH2)™CONH2, (CH2)»C0N(RV (CH2)„C0NHR* and N-acyl; and/or 
each m is independently 0 or 1; and/w 
Base is selected from one of the following: 
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each R', R**, R'" and R"" is independently selected from the group consisting of 
H, OH, substituted or unsubstituted alkyl, substituted or unsubstituted alkenyi, 
substituted or unsubstituted alkynyl, cycloalkyl, Br-vinyl, -0-alkyl, 0-alkenyl, O- 
alkynyl, O-aryl, O-aralkyl, -O-acyl, O-cycloalkyI, NH2, NH-alkyl, N-dialkyl, 
NH-acyl, N-aryl, N-aralkyl, NH-cycIoalkyI, SH, S-alkyl, S-acyl, S-aryl, S- 
cycloalkyl, S-aralkyl, F, CI, Br, I, CN, COOH, CONH2, C02-alkyl, CONH-alkyI, 
CON-dialkyl, OH, CF3, CH2OH, (CH2)mOH, (CH2)„.NH2, (CH2)mC0OH, 
(CH2)mCN, (CH2)mN02 and (CH2)mCONH2; 
WisC-R"orN; 

T and V independently are CH or N; 

Q is CH, -CCl, -CBr, -CP, -CI, -CCN, -C-COOH, <:^0NH2, or N; 

Qi and Q2 independently are N or C-R; 

wherein R is H, alkyl or acyl; 

Q3, Q4, Q5 and Qe independently are N or CH; and 

tautomeric forms thereof. 

In another particularly preferred embodiment, a compound of Formula (VI), or a 
pharmaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic 
form thereof as well as a method for the treatment of a host infected with a Flaviviridae 
comprising administering an eflBsctive treatment amount of compound of Formula (VI) or a 
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phannaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic 
form thereof, is provided, in which: 

• XisCH2,C%OH,CHF,CF2,C(Y^)2,CHCN,C(aN^^^ 

• each is independently an optionally substituted lower alkyl, optionally substituted 
alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, CH2OH, 
CH2NH2, CH2NHCH3, CH2N(CH3)2, CH2F, CH2CI, CH2N3, CH2CN, CH2CF3, CF3, 
CF2CF3, CH2C02R^ (CH2)mC00H, (CH2)mC00R\ (CH2)n,CONH2, (CH2)mCON(R^)2, 
or (CH2)mC0NHR^; and/or 

• each is independently -OH, optionally substituted lower alkyl, optionally substituted 
alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, -O-alkyl, -O- 
alkenyl, -O-alkynyl, -O-aralfcyl, O-cycloalkyl-, O-acyl, F, CI, Br, I, CN, NC, SCN, 
OCN, NCO, NO2, NH2, N3, NH-acyl, NH-alkyl, N-dialkyl, NH-alkenyl, NH-alkynyl, 
NH-aralkyl, NH-cycloalkyl, SH, S-alkyl, S-alkenyl, S-alkynyl, S-aralkyl, S-acyl, S- 
cycloalkyl, COz-alkyl, CONH-alkyl, CON-dialkyl, CONH-alkenyl, CONH-alkynyl, 
CONH-aralkyl, CONH-cycloalkyl, CH2OH, CH2NH2, CH2NHCH3, CH2N(CH3)2, 
CH2F, CH2CI, CH2N3, CH2CN, CH2CF3, CF3. CF2CF3, CH2C02R^ (CH2)mCOOH, 
(CH2)„COOR^ (CH2)mCONH2, (CH2)mCON(R^, (CH2)mCONHR^ an optionally 
substituted 3-7 membered carbocyclic, and an optionally substituted 3-7 membered 
heterocyclic ring having O, S and/or N independently as a heteroatom taken alone or in 
combination; and/or 

• R^ and R**^ come together to form a spiro compound selected from the group consisting 
of optionally substituted 3-7 membered spiro carbocyclic or heterocyclic compound 
having one or more N, O and/or S atoms, said heteroatoms independently taken alone or 
m combmation with one another; and/or 

• each R« and R" is independently H, CH3, CH2OH, CH2F, CH2N3, (CH2)mCOOH, 
(CH2)mC00R^ (CH2)mCONH2, (CH2)mC0N(RV (CH2)i„C0NHR^ and N-acyl; and/or 

• each m is independently 0 or 1; and/or 

• Base is selected from one of the following: 
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wherein: 



each R', R", R'" and R"" is independently selected from the group consisting of 
H, OH, substituted ot unsubstituted alkyl, substituted or unsubstituted alkenyl, 
substituted or unsubstituted alicynyl, cycloalkyl, Br-vinyl, -0-alkyl, 0-alkenyI, O- 
alkynyl, 0^1, O-aralkyl, -0-acyl, O-cycloalkyl, NH2, NH-alkyl, N-dialkyI, 
NH-acyl, N-aiyl, N-atalkyl, NH-cycloalkyl, SH, S-alkyl, S-acyl, S-aryl, S- 
«jycloalkyl, S-aralkyl, F, CI, Br, I, CN, COOH, CONH2, C02-aIkyl, CONH-alkyl, 
CON-dlalkyI, OH, CF3, CH2OH, (Ctl2)mOH, (CH2)J^H2, (CH2)„C00H, 
(CH2)bCN, (CH2)„,NQ2 and (CH^OMih; 
WisC-R^orN; 

T and V independentiy are CH or N; 

Q is CH, -CCl, -CBr, -CP, -CI, -CCN, -C-COOH, -C-CONHj, or N; 
Qi and Q2 mdependentiy are N or C-R; 
viierein R is H, alkyl or acyl; 

Q4, Qs and Qa independently are N or CH; and 
tautomeric forms diereof 

In another particularly preferred embodiment, a compound of Formula (VI), or a 
pharmaceutically acceptable sah or prodrug, or a steieoisomeric, tautomeric or polymoiphic 
form thereof as well as a method for the treatment of a host infected with a Flamiridae 
comprising administering an effective treatment amount of compound of Fomiula (VI) or a 
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pharaiaceuticaUy acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymoiphic 
form theieoj^ is provided, in viiich: 

• X is CH2, CHaOH. CHF, CFa, C(X\ CHCN, C(CN)2, CHR* or CCR-^; and/or 

• R* and R' come togetfier to form a spiro compound selected fiom the group consisting 
of optionaUy substituted 3-7 membered spiro carbocycHc or heterocyclic compound 
having one or more N, O and/w S atoms, said heteroatoms independently taken alone or 
in combination wiA one another; and/or 

• R' and R"* come togeflier to form a spiro compound selected fiom the group consisting 
of optionally substituted 3-7 membered spiro carbocyclic or heterocyclic compound 
having one or more N, O and/or S atoms, said heteroatwns independently taken alone or 
in combination with one another; and/or 

• each R« and R" is independently H. CH3, CHjOH, CH2F, CH2N3, (CH2)mC00H, 
(CH2)™COOR^ (CH2)„CONH2. (CHa)„.CON(R'')2, (CH2)™C0NHR'' and N-acyl; and/or 

• each m is independently 0 or 1 ; and/or 

• Base is selected fix>m one of the following: 




wherein: 



each R', R", R'" and R"" is independently selected fcom the group consisting of 
H OH, substituted or unsubstituted allqrl, substituted or unsubstituted alkenyl, 
substituted or unsubstituted alkynyl, cycloalkyl, Br-vinyl, -O-alkyl, Oalkenyl, O- 
alkynyl, O-aiyl, 0-aralkyl, -0-acyl, O-cycloalkyl, NHj, NH-alkyI, N-diaDcyl, 
NH-acyl, N-aiyl, N-aralkyl, NH-cycloalkyl, SH, S-alkyl, S-acyl, S-aiyl, S- 
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cycloalkyl, S-aralkyl, F, CI, Br, I, CN, COOH, CONH2, COi-alkyl, CONH-alkyl, 
CON-dialkyl, OH, CF3, CH2OH, (CH2)mOH, (CH2)mNH2, (CH2)mCOOH, 
(CH2)mCN, (CH2)mN02 and (CH2)mCONH2; 
WisC-R'^orN; 
5 T and V independently are CH or N; 

Q is CH, -CCI, -CBt, -CP, -CI, -CCN, -C-COOH, -C-CONH2, or N; 
Qi and Q2 independently are N or C-R; 
wherein R is H, alkyl or acyl; 
Q3, Q4, Qs and Qe independently are N or CH; and 
10 tautomeric forms thereof. 

In a particularly preferred embodiment, a compound of Formula (VII), or its 
pharmaceudcally acceptable salt or prodrug thereof or a stereoisomeric, tautomCTic or 
polymorphic form thereo]^ as well as a method for the treatment of a host infected with a 
Flaviyiridae comprising admmistering an effective treatment amount of compound of 
15 Formula (VII) or a pharmaceutically acceptable salt or prodrug, or a stereoisomeric, 
tautomeric or polymorphic form thereof, is provided, in which: 

• X* is CH,CF,CY^ or CR^; and/or 

• each R^ is independently an optionally substituted lower alkyl, optionally substituted 
alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, CH2OH, 

20 CH2NH2, CH2NHCH3, CH2N(CH3)2, CH2F, CH2CI, CH2N3, CH2CN, CH2CF3, CF3, 

CF2CF3, CH2C02R^ (CH2)mC00H, (CH2)mC00R^ (CH2)mCONH2, (CH2)mCON(R^)2, 
or (CH2)mC0NHR^; and/or 

• each R^ is independently -OH, optionally substituted lower allq^l, optionally substituted 
alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, -O-alkyl, -O- 

25 alkenyl, -O-alkynyl, -0-aralkyl, -O-cycloalkyl-, O-acyl, F, CI, Br, I, CN, NC, SCN, 

OCN, NCO, NO2, NH2, N3, NH-acyl, NH-alkyl, N-dialkyl, NH-alkenyl, NH-alkynyl, 
NH-arallqrl, NH-cycloallg^l, SH, S-alkyl, S-alkenyl, S-alkynyl, S-aralkyl, S-acyl, S- 
cycloalkyl, CC^-alkyl, CONH-alkyI, CON-dialkyl, CONH-alkenyl, CONH-alkynyl, 
CONH-aralkyl, CONH-cycloalkyl, CH2OH, CH2NH2, CH2NHCH3, CH2N(CH3)2, 

30 CH2F, CH2CI, CH2N3, CH2CN, CH2CF3, CF3, CF2CF3, CH2C02R^ (CH2)mCOOH, 

(CH2)^.C00R^ (CH2)n,CONH2, (CH2)mCON(R^)2, (CH2)mC0NHR^ an optionally 
substituted 3-7 membered carbocyclic, and an optionally substituted 3-7 membered 
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heterocyclic ring having O, S and/or N independently as a heteroatom taken alone or in 
combination; and/or 

• each R' is independently hydrogen, optionally substituted lower alkyl, optionally 
substituted alkoiyl, optionally substituted alkynyl, optionally substituted cycloallg'l, - 
OH, -O-alkyl, -O-alkenyl, -0-alkynyl, -O-aralkyl, -O-cycloaM-, 0-acyl, F, CI, Br, I, 
CN, NC, SCN, OCN, NCO, NO2, NH2, N3, NH-acyl, NH-alkyl, N-dialkyI, NH-alkenyl, 
NH-alkynyl, NH-aralkyl, NH-cycloalkyl, SH, S-alkyl, S-alkenyl, S-alkynyl, S-aralkyI, 
S-acyl, S-cycloalkyl, C02-alkyl, CONH-alkyI, CON-dialkyl, CONH-alkenyl, CONH- 
alkynyl, CONH-aialkyl, CONH-cycloalkyI, CHjOH, CH2NH2, CH2NHCH3, 
CHMCRih, CH2F, CH2CI, CHaNa, CH2CN, CH2CF3, CF3. CF2CF3. CH2C02R^ 
(CHiUXXm, (CH2)„C00R*, (CH2)„CONH2. (CH2)„CON(R'»)2, (CH2)„CONHR^ an 
optionally substituted 3-7 membered caibocyclic, and an optionally substituted 3-7 
membered heterocyclic ring having O, S and/or N indepoidraitly as a heteroatom taken 
alone or in combination; and/or 

• each R'" is independently hydrogen, an optionally substituted lower allqrl, optionally 
substituted alkenyl, optionally substituted alkynyl, optionally substituted qrcloallgr], 
CH2OH, CH2NH2, CH2NHCH3, CH2N(CH3)2, CH2F, CKbCl. CHaNj, CH2CN, CHaCFa, 
CF3. CF2CF3, CHjCQzR*. (CH2)mC00H, (CKymCOOR'*, (CRiU^Omh, 
(CIfc)mCON(RV or iC3h)mCOtmR*; and/or 

• each R* and R" is independently H, CH3, CH2OH, CH2F, CH2N3, (CH2)„COOH, 
(CH2)mCOOR^ (CH2)mCONH2, (CH2)mC0N(R'%, (CH2)mC0NHR'» and N-acyl; and/or 

• each m is independently 0 or 1 ; and/or 

• Base is selected from one of the following: 
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(a) (b) (c) (d) 




wherein: 

each R', R", R'" and R"" is mdependently selected from the group consisting of 
OH, substituted or unsubstituted alkyl, substituted or unsubstituted alkenyl, 
substituted or unsubstituted allcynyl, cycloallgrl, Br-vinyl, -O-alkyl, 0-alkenyl, O- 
alkynyl, 0-aryl, O-aralkyl, -O-acyl, 0-cycloalkyl, NH2, NH-alkyl, N-dialkyl, 
NH-acyl, N-aryl, N-aralkyl, NH-cycloalkyl» SH, S-alkyl, S-acyl, S-aryl, S- 
cycloalkyi, S-aralkyl, F, CI, Br, I, CN, COOH, CONH2, CCb-allg^l, CONH-alkyl, 
CON-dialkyl, OH, CF3, CH2OH, (CH2)mOH, (CH2)mNH2, (CH2)„COOH, 
(CH2)™CN, (CH2).„N02 and (CHiXnCONHj; 
WisC-R"orN; 

T and V independently are CH or N; 

Q is CH, -CCl, -CBr, -CP, -CI, -CCN, -C^OOH, -C-CONH2, or N; 

Qi and Q2 independently are N or C-R; 

wherein R is H, alkyl or acyl; 

Q3, Q4> Q5 and Qe independently are N or CH; and 

tautomeric forms thereof 

In a particularly preferred alternative embodiment, a compound of Formula (VII), or 
a phannaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or 
polymorphic form thereof, as well as a method for the treatment of a host infected with a 
Flavmridae comprising admmistering an effective treatment amount of compound of 
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Fonnula (VII) or a phannaceutically acceptable salt or prodrug, or a stereoisomeric, 
tautomesric or polymorphic form thereof is provided, in which: 

• X* is CH,CF,CY' or CR'*; and/or 

• R* and R' come together to fonn a spiro compound selected fix)m the group consisting 
of optionally substituted 3-7 membered spiro carbocyclic or heterocyclic compound 
having (me or more N, O and/or S atoms, said heteroatoms independently talcen alone or 
in combination with one another; and/or 

• each R' is mdependently hydrogen, optionally substituted lower alkyl, optionally 
substituted alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, - 
OH, -O-alkyl, -O-alkenyl, -0-alkynyl, -0-araIkyl, -O-cycloalkyl-, O-acyl, F, CI, Br, I, 
CN. NC, SCN. OCN, NCO, NQz, NH2, Nj, NH-acyl, NH-alkyl, N-dialkyl, NH-alkenyl, 
NH^dlqmyl. NH-aralkyl. NH-cycloalkyl, SH, S-alkyl, S-alkenyl, S-alkynyi, S-aralkyl, 
S-acyl, S-cycloalkyl, CQz-alkyl, CONH-alkyl, CON-dialkyl. CONH-alkenyl, CONH- 
allcynyl, CONH-aralkyl, CONH-cycIoalkyl, CH2OH, CH2NH2, CH2NHCH3. 
CH2N(CH3)2, CH2F, CH2CI. CH2N3, CH2CN. CH2CF3. CF3. CF2CF3, CHaCOjR'*, 
(CHa)„COOH. (CH2)„.COOR^ (CH2)„,CONH2, (CH2)„.CON(R^2, (CH2)»C0NHR^ m 
optionally substituted 3-7 membered carbocyclic, and an optionally substituted 3-7 
membered heterocycUc ring havmg O, S and/or N independenfly as a heteroatom taken 
alone or in combination; and/or 

• each R"* is independent^ hydrogen, an optionally substituted lower alkyl, optionally 
substituted alkenyl, optional^ substituted alkyigrl, optionally substituted cycloalkyl, 
CH2OH. CH2NH2, CH2NHCH3. CH2N(CH3)2, CH2F, CHaCl, CH2N3, CH2CN, CH2CF3. 
CF3. CF2CF3, CH2C02R^ (CH2)mC00H, (CH2)*C00R\ (CH2)»,C0NH2. 
(CH2)mCON(R*)2. or (CIfe)„CONHR*; and/or 

• each R* and R" is independenfly H, CH3, CH2OH, CH2F. CH2N3, (CH2)„COOH, 
(CH2)„,C00R^ (CUiUCOmk, (CH2)„.C0N(RV (CH2)„C0NHR'» and N^cyl; and/or 

• each m is independently 0 or 1 ; and/or 

• Base is selected fiom one of flie followmg: 
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R- R' O O 



1 11 T if^l Tl II 

(c) ^ (d) (0 



(g) (h) 



(0 



R' 

and ' Q 
wherein: 

each R', R'" and R*"' is independently selected fixra the group consisting of 
H, OH, substituted or unsubstituted alkyl, substituted or unsubstituted alkenyl, 
substituted or unsubstituted alkynyl, cycloalkyl, Br-vinyl, -O-alkyl, O-alkenyl, O- 
alkynyl, O-aiyl, 0-aralkyl. -O^yl, O^ycloallcyl, NHj, NH-alkyl, N-dialkyl, 
NH-acyl, N-aryl, N-aralkyl, NH-cydoallcyl, SH, S-alkyI, S-acyl, S-aiyl, S- 
cycloalkyl. S-aralkyl, F, CI. Br. I, CN, COOH. CONH2, CQz-alkyl. CONH-«lkyl. 
CON-dialkyl. OH. CF3, CH^OH. (CH2)«OH. (CHj^NHj, (CH^COOa 
iCH2)nCS, (CH2)mNQ2 and (CH2)mCONH2; 
WisC-R"orN; 

T and V independently are (31 or N; 

Q is CH, -CCl, -CBr, -CP, ^I, <:CN, -C-COOH, -C-CONHz, or N; 
Qi and Q2 independraitly are N or C-R; 
R is H, allqrl or acyl; 

Q3. Q4. Qs and Qe mdepoidently are N or CH; and 
tautomeric forms tiiereof. 

In another particularly preferred embodiment a compound of Formula (VII), or a 
pharmaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic 
form thereof, as well as a method for the treatment of a host infected with a Flavmridae 
comprising administering an effective treatment amount of compound of Formula or a 
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phannaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic 
&tm thereof is provided, in which: 

• X* is CH,CF,CY^ or CR*; and/or 

• each is independently an optionaUy substituted lower alkyl, optionaUy substituted 
alkenyl, optionaUy substituted aUqaiyl, optionally substituted cycloalkyl, CH2OH, 
CtmiT, CHaNHCH,, CH2N(CH3)2. CH2F, CH2CI. CH2N3, CH2CN, CH2CF3, CF3. 
CF2CF3, CH2CQ2R*, (CH2X„COOH. (CH2)„COOR^ (CH2)™CONH2. (CH2)„C0N(R^, 
or (CH2)mC0NHR''; and/or 

• each R' is independently -OH, optionally substituted lower alkyl, optionally substituted 
alkenyl, optional^ substituted allqmyl, optionally substituted cycloalkyl, -0-alkyl, -O- 
alkenyl, -O-alkynyl, -O-aralkyl, -0-cycloaIkyl-, O-acyl, F, CI, Br, I. CN, NC, SCN, 
OCN, NCO, NQ2, NH2, N3. NH-acyl, NH-alkyl, N-dialkyl, NH-alkenyl, NH-alkynyl, 
NH-aralkyl, NH-cydoalkyl, SH, S-alkyl, S-alkenyl, S-alkynyl, S-aralkyl, S-acyl, S- 
cydoalkyl. COj-alkyl, CONH-alkyI, CON-dialkyl, CONH-alkenyl. CONH-alkynyl, 
CONH-aralkyl. CONH^ycIoalkyl. CH2OH. CHiNHj, CH2NHCH3, CH2N(CH3)2, 
CH2F. CBbCI, CH2N3, CH2CN, CH2CF3, CF3. CF2CF3, CH2CQ2R^ (CH2)„.COOH, 
(CH2)„C00R^ (CH2)„CONH2. mmCON(tL%, (CH2)„CONHR^ an optionally 
substituted 3-7 membered carbocycUc, and an optionally substituted 3-7 membered 
heterocycUc ring having O, S and/or N independently as a heteroatom taken alone or m 
combination; and/or 

• R' and R"* come togeflier to fonn a spiio compound selected from fte group consisting 
of optionally substituted 3-7 membered spho caibocyclic or heterocyclic amipound 
having one or more N, O and/or S atrans, said heteroatoms independently taken alone or 
in combination with one anotfaen and/or 

• each R« and R" is independently H, CH3, CH2OH, CH2F, CH2N3. (CH2)„,C00H, 
(CH2)mC00R*. (CIfc)„,C0NH2, (CH2>„C0N(rV (CHihaCOmR* and N-acyl; and/or 

• eadi m is independentiy 0 or 1 ; and/or 

• Base is selected from one of the following: 



81 



wo 2004/002999 



PCT/IB2003/003246 




o 



T I 

(c) (d) (0 

it- 



(h) 



I 

(D 



and ' 0) 
wherein: 

each R', R", R'" and R"" is independently selected from the group consisting of 
H, OH, substituted or unsubstituted alkyi, substituted or unsubstituted alkenyl, 
substituted or unsubstituted alkynyl, cycloalkyl, Br-vinyl, -0-alkyl, 0-alkenyl, O- 
alkynyl, O-aiyl, O-arallQ'I, O-acyl, 0-cycloalkyl, NHj, NH-alkyl, N-dialkyl, 
NH-acyl, N-aiyl, N-aralkyl, NH-cycloalkyl, SH, S-alkyl, S-acyl, S-aryl, S- 
cycloalkyl, S-aralkyl, F, CI, Br, I, CN. COOH, CONH2, COj-alkyl, CONH-alkyl, 
CON-dialkyI, OH, CF3. CH2OH, (CHj^OH, (CH2)mNH2, (CH2),nCOOH, 
(CH2)mCN, (CH2)mNQ2 and (CH2)n,CONH2; 
WisC-R"orN; 

T and V independently are CH or N; 

Q is CH, -CCl, -CBr. -CP, -CI, -CCN, -C-COOH, -C-CONH2, or N; 

Qi and Q2 independently are N or C-R; 

RisH,alkyloracyl; 

Qs, Q4, Qs and Q« independently are N or CH; and 
tautomeric forms thereof 

h another particularly preferred embodiment, a compound of Formula (VII), or a 
pharmaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic 
form tiiereot as well as a method for Ihe treatment of a host infected with a Flaviviridae 
comprising administering an efifective treatment amount of compound of Fcmnula (VII) or a 
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phannaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymoiphic 
form thereof is provided, in which: 

• X*isCH,CF,CY3orCR^and/or 

• and R^ come together to form a spiro compound selected from the group consisting 
of optionally substituted 3-7 membered spux) carbocyclic or heterocyclic compound 
having one or more N, O and/or S atoms, said heteroatoms independently taken alone or 
m combmation with one another; and/or 

• R^ and R**' come together to form a sput) compound selected from the group consisting 
of optionally substituted 3-7 membered spho carbocyclic or heterocyclic compound 
having one or more N, O and/or S atoms, said heteroatoms independently taken alone or 
in combination witii one another and/or 

• each R» and R" is mdependently H, CH3, CH2OH, CH2F, CH2N3, (CH2)n,C00H, 
(CH2)mCOOR^ (CH2)„CONH2, (CH2)i„C0N(RV (CH2)mC0NHR' and N-acyl; and/or 

• each m is independently 0 or 1; and/or 

• Base is selected from one of the following: 




and ' Q) 



wherein: 

each R', R*', R'" and R"" is independently selected from the group consisting of 
H, OH, substituted or unsubstituted alkyl, substituted or unsubstituted alkenyl, 
substituted or unsubstituted alkynyl, cycloalkyl, Br-vinyl, -O-alkyl, 0-aIkenyl, 0- 
alkynyl, 0-aryl, O-aralkyI, -O-acyl, O-cycloalkyl, NH2, NH-alkyl, N«dialkyl, 
NH-acyl, N-aryl, N-aralkyl, NH-cycIoalkyl, SH, S-aUcyl, S-acyl, S-aryl, S- 
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cycloalkyl, S-aialkyl, F, CI, Br, I, CN, COOH, CONH2, COs-alkyl, CONH-alkyl, 
CON-Kiialkyl, OH, CF3, CH2OH. (CH2)„,0H, (CH2)mNH2, (CH2)mC00H, 
(CH2)mCN, (CH2)mN02 and (CH2)mCONH2; 
WisC-R**orN; 

Tand V independently are CHorN; 

Q is CH, •<:C1, -CBr, -CP, -CI. -CCN, -C-COOH. <;-C0NH2, or N; 

Q] and Q2 independently are N or C-R; 

RisH^alkyloracy]; 

Q3, Q4, Qs and Qe independently are N or CH; and 
tautomeric forms thereof. 

In a first subembodiment, the compound of Formula (VI), or a pharmaceutically 
acceptable salt or prodmg, or a stereoisomeric, tautomeric or polymorphic forai thereof 
and the method for the treatment of a host infected with a Flaviviridae comprising 
administering an effective treatment amount of compound of Fomiula (VI) or a 
pharmaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic 
form thereof, is provided, in which: (1) R^ is independently H or phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (mcludmg lower allsyl); sulfonate ester includmg alkyl or 
aiylalkyl sulfonyl mcluding methanesulfonyl and benzyl, wherem the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; 
cholesterol; or other pharmaceutically acceptable leaving group which "wb&n administered in 
vivo is capable of providing a compound wherein R' is independently H or phosphate; (2) 
R^ is alkyl; (3) R^ and R^ are independently 0R^ 2\ky\ alkenyl, allQuyl, Br-vinyl, O- 
alkenyl, chlorine, bromine, iodine, NCb, amino, loweralkylamino or di(loweraIkyl)amino; 
(4) R* and R^° are mdependently H, alkyl (including lower alkyl), chlorine, bromine, or 
iodine; (5) X is O, S, SO2 or CH2; (6) is CX^ and (7) X^ is CH3, CF3 or CH2CH3. 

In a second subembodiment, the compound of Formula (VT), or a pharmaceutically 
acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic form thereof 
and the method for the treatment of a host infected with a Flaviviridae comprising 
administering an effective treatment amount of compound of Formula (VI) or a 
pharmaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic 
form thereof is provided, in which: (1) R^ is independently H or phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
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(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyi or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; 
cholesterol; or other pharmaceutically acceptable leaving group which when administered m 
vivo is capable of providmg a compound wherem R' is mdependently H or phosphate; (2) 
is alkyl, alkenyl, alkynyl, Br-vinyl, hydroxy, Oalkyl, O-alkenyl, chloro, bromo, fluoro, 
iodo, NO2, amino, loweralkylamino, or di(loweralkyl)ammo; (3) R^ and R^ are 
mdependently OR^; (4) R*^ and R^° are independently H, alkyl (including lower alkyl), 
chlorine, bromine, or iodine; (5) X is O, S, SO2 or CHj; (6) is CX^ and (7) X^ is CH3, 
CFaorCHaCHa. 

In a third subembodiment, the compound of Formula (VT), or a pharmaceutically 
acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic fonn thereof 
and the method for the treatment of a host infected with a Flaviviridae comprising 
admmistering an eflfective treatment amount of compound of Formula (VI) or a 
pharmaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic 
form thereof, is provided, in which: (1) R" is mdependently H or phosphate (includmg 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(mcluding lower acyl); z\ky\ (includmg lower alkyl); sulfonate ester includmg alkyl or 
arylalkyl sulfonyl mcluding methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aiyl 
given herem; a lipid, mcludmg a phospholipid; an amino acid; a carbohydrate; a peptide; 
cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R^ is independently H or phosphate; (2) 
R^ is alkyl, alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, chloro, biomo, fluoro, 
iodo, NO2, amino, loweralkylamino or di(loweralkyl)amino; (3) R^ and R' are 
independently 0R^ alkyl, alkenyl, alkynyl, Br-vinyl, O-alkenyl, chlorine, bromine, iodine, 
NO2, ammo, loweralkylamino or di(loweralkyl)amino; (4) R* and R^*^ are H; (5) X is O, S, 
SO2 or CH2; (6) is CX^ and (7) X^ is CH3, CF3 or CH2CH3. 

In a fourth subembodiment, the compound of Formula (VI), or a pharmaceutically 
acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic form thereof, 
and the method for the treatment of a host infected with a Flaviviridae comprising 
admmistering an effective treatment amount of compound of Formula (VI) or a 
pharmaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic 
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form tfiereo^ is provided, in which: (1) R' is independently H or phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (includmg lower alkyl); sulfonate ester including alkyl or 
arylallgrl sulfonyl including methanesulfonyl and benzyl, wherem fbt phenyl group is 
optionally substituted with one or more substituents as described m Ae definition of aiyl 
given herein; a lipid, including a phoq)holipid; an amino acid; a carbohydrate; a peptide; 
cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R' is mdependently H or phosphate; (2) 
R* is alkyl, alkenyl, alkynyl, Br-vmyl, hydroxy, 0-alkyl, 0-alkenyl, chloro. bromo, fluoro, 
iodo, NQ2, ammo, lowerallQ'lamino, or di(lowenilkyl)amino; (3) R' and R' are 
independenUy 0R^ alkyl, alkenyl, alkynyl, Br-vrayl, 0-alkenyl, chlorine, bromme, iodine, 
NQ2, ammo, loweralkylamino, or di(loweralkyl)ammo; (4) R* and R"* ai« independently H, 
alkyl (mdudmg lower alkyl), chlorine, bromme, or iodine; (5) X is O; (6) W* is CX'; and 
(7) is CH3, CF3 or CH2CH3. 

In a fiflh subembodiment, fbe compound of Formula (VQ, or a pharmaceutically 
acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic form thereof 
and the method for tiie treatment of a host mfected with a Flaviviridae comprismg 
admmistering an effective treatment amount of compound of Formula (VI) or a 
pharmaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic 
form thereof, is provided, in which: (1) R' is independently H or phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester includmg tSkyi or 
aryla%l sulfonyl including methanesulfonyl and benzyl, wherein flie phei^l grotq) is 
optionally substituted wifli one or more substituents as described in tiie definition of aryl 
given herein; a lipid, includmg a phospholipid; an ammo acid; a carbohydrate; a peptide; 
cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R' is independently H or phosphate; (2) 
R* is alkyl; (3) R^ and r' are independently OR'; (4) R« and R'° are independently H, alkyl 
(including lower alkyl), chlorine, bromine or iodme; (5) X is O, S, SQ2 or CHj; (6) is 
CX^; and (7) X^ is CH3, CF3 or CH2CH3. 

In a sixth subembodiment, the compound of Formula (VI), or a pharaiaceutically 
acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic form thereof, 
and the method for the treatment of a host infected with a Flaviviridae comprising 
administering an effective treatment amount of compound of Formula (VQ or a 
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phannaceuticaUy acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymoiphic 
fom thereof is provided, in which: (1) R' is independenUy H or phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
Cmcluding lower acyl); alkyl (includmg lower alkyl); sulfonate ester inchiding alkyl or 
aiylalkyl sulfonyl including melhanesulfonyl and benzyl, wherem the phenyl group is 
optionaUy substituted with one or more substituents as described in the definition of aryl 
given herem; a Upid, mcludmg a phospholipid; an amino acid; a carbohydrate; a peptide; 
cholesterol; or other phaimaceutically acceptable leaving group which when adnunistered m 
vivo is capable of providing a compound wherein R' is independently H or phosphate; (2) 
R* is alkyl; (3) R' and R' are independenUy OR^, alkyl (mcludmg lower alkyl), alkenyl, 
alkynyl, Br-vinyl. 0-alkenyl. chlorine, bromine, iodine. NOj, amino, loweralkylamino, or 
diaoweralkyl>amino; (4) R« and R" are H; (5) X is O, S, SO2, or CH2; (6) W* is CX^ Ind 
(7) X' is CH3, CF3 or CH2CH3. 

In a seventh subembodiment, the compound of Formula (VI), or a phaimaceutically 
acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic form thereof 
and the method for the treatment of a host infected with a FlavMridae comprismg 
administering an effective treatment amount of compound of Formula (VI) or a 
pharmaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic 
form thereof, is provided, in which: (1) R' is mdependently H or phosphate (includmg 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(mcluding lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
aiylalkyl sulfonyl includmg methanesulfonyl and benzyl, wherein die phenyl group is 
optionally substituted with one or more substituents as described in the definition of aiyl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; 
cholesterol; or other phamiaceutically acceptable leavmg group which when administered in 
vivo is capable of providing a compound wherein R' is independently H or phosphate; (2) 
R* is alkyl; (3) R^ and R' are independently OR^ alkyl (including lower alkylX alkenyl, 
alkynyl. Br-vinyl, 0-alkenyl, chlorine, bromine, iodine, NO2, amino, loweralkylamino or 
diGoweralkyl)-amino; (4) R» and R" are independently H, alkyl (including lower alkylX 
chlorine, bromine or iodine; (5) X is 0; (6) W* is CX^ and (7) X^ is CH3, CF3 or CH2CH3. 

to a eighth subembodiment, the compound of Formula (VI), or a pharmaceutically 
acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic form thereof 
and the method for the treatment of a host infected with a Flaviviridae comprismg 
administering an effective treatment amount of compound of Formula (VI) or a 
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phannaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic 
fonn thereof, is provided, in which: (1) is independently H or phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower aUq^l); sulfonate ester mcluding all^l or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in tiie definition of aiyl 
given herein; a lipid, includmg a phospholipid; an ammo acid; a carbohydrate; a peptide; 
cholesterol; or other phannaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherem is independently H or phosphate; (2) 
R^ is alkyl (including lower allgrl), alkenyl, alkynyl, Br-vinyl, hydroxy, 0-alkyl, 0-alkenyl, 
chloro, bromo, fluoro, iodo, NO2, amino, loweralkylamino or di(Ioweralkyl)amino; (3) R^ 
and R* are independently OR^; (4) R* and R^° are hydrogen; (6) X is O, S, SO2 or CH2; (6) 
is CX^ and (7) X^ is CH3, CF3 or CH2CH3. 

In a ninth subembodiment, the compound of Formula (VI), or a pharmaceutically 
acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic form thereof 
and the method for the treatment of a host infected with a Flaviviridae comprising 
administering an effective treatment amount of compound of Formula (VI) or a 
phannaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic 
form thereof, is provided, in which: (1) R* is independently H or phosphate (mcludmg 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(includmg lower acyl); alkyl (mcluding lower alkyl); sulfonate ester including allg^l or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aiyl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; 
cholesterol; or other phannaceutically acceptable leavmg group which when administered in 
vivo is capable of providing a compound wherein R' is independently H or phosphate; (2) 
R^ is alkyl (includmg lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, 0-alkenyl, 
chloro, bromo, fluoro, iodo, NO2, amino, loweralkylammo or di(lowera]kyl)amino; (3) R^ 
and R^ are independently OR^; (4) R^ and R^^ are independently H, alkyl (including lower 
alkyl), chlorine, bromme or iodine; (5) X is O; (6) is CX^ and (7) X^ is CH3, CF3 or 
CH2CH3. 

In a tenth subembodiment, the compound of Formula (VI), or a phannaceutically 
acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic form thereof, 
and the method for the treatment of a host infected with a Flaviviridae comprising 
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administering an effective treatment amount of compound of Fonnula (VI) or a 
pliaimaceutically acceptable salt or prodrag, or a stereoisomeric, tautomeric or polymorphic 
form thereof is provided, in which: (1) R* is independently H or phosphate (including 
monophosphate, diphosphate, triphosphate^ or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester mcluduig alkyl or 
aiylalkyl sulfonyl including methanesulfonyl and bemyl, wherein the phenyl group is 
optionally substituted witfi one or more substituents as described in tiie definition of aryl 
given herein; a Hpid, mcludmg a phospholipid; an amino acid; a carbohydrate; a peptide; 
cholesterol; or other phamaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R' is independentfy H or phosphate; (2) 
R* is alkyl (mcluding lower alkyl). alkenyl. alkynyl. Br-vinyl, hydroxy, O-alkyl. O-alkenyl. 
chloro, bromo, fluoro, iodo, NO2, amino, loweralkylamino or di(loweraIkyl)amino; (3) r' 
and R' are mdependentiy OR^ alkyl (including lower alkyl), alkenyl. alkynyl, Br-vinyl, O- 
alkenyl, chlorine, bromine, iodine, NQ2, amino, loweralkylamino, or di(loweralkyl)amino; 
(4) R« and R'» are hydrogen; (5) X is O; (6) W* is CX'; and (7) X' is CH3, CFj or CH2CH3. 

In an eleventh subembodiment, tiie ccmipound of Formula (VQ, or a 
phannaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymoiphic 
form thereof and tiie metiiod for flie treatment of a host mfected with a Flaviviridae 
comprising administering an effective treatment amount of compound of Formula (VI) or a 
phannaceutically acceptable salt or prodrug, or a stereoisomeric. tautomeric or polymorphic 
form fliereof. is provided, m which: (1) R' is ind«qjendenfly H or phosphate; (2) R* is alkyl 
(including lower alkyl). alkenyl, alkynyl, Br-vinyl, hydroxy. O-alkyl, O-alkenyl, chloro^ 
bromo, fluoro, iodo, NQ2, amino, loweraBg^lamino or di(loweralkyI)amino; (3) R' and R' 
are independently OR^; (4) R» and R'" are hydrogen; (5) X is O, S. SCb or CH2; (6) is 
CX^ and (7) X^ is CH3. CF3 or CH2CH3. 

In a twelfth subembodiment tiie compound of Fonnula (VI). or a phannaceutically 
acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic fonn tiiaeo? 
and tiie metiiod for tiie treatment of a host mfected witii a Flaviviridae comprising 
administering an effective tr eatoient amount of compound of Fonnula (VI) or a 
phannaceutically acceptable salt or prodnig, or a stereoisomeric, tautomeric or polymorphic 
fonn tiiereof, is provided, in which: (1) R' is independently H or phosphate; (2) R* is alkyl; 
(3) R' and R' are independentiy OR^; (4) R« and R'" are hydrogen; (5) X is O, S, SO2, or 
CH2; (6) is CX^ and (7) X' is CHj, CF3 or CH2CH3. 
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In a fhiiteenfh subembodiment, the compound of Formula (VI), or a 
phannaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic 
form thereof and the mefliod for the treatment of a host uifected with a Flaviviridae 
comprising administering an effective treatment amount of compound of Formula (VI) or a 
5 phannaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic 
form thereof is provided, in which: (1) is mdependently H or phosphate; (2) is alkyl; 
(3) R^ and R^ are independently OR^ (4) R* and R^° are independently H, alkyl (including 
lower dXkyl), chlorine, bromine, or iodine; (5) X is O; (6) is CX^ and (7) X^ is CH3, CF3 
orCH2CH3. 

10 In a fourteenth subembodunent, the compound of Formula (VI), or a 

phannaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic 
form thereof and the method for the treatment of a host infected with a FlmMridae 
comprising administering an effective treatment amount of compound of Formula (VI) or a 
phannaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic 

15 form thereof is provided, in which: (1) R* is independently H or phosphate; (2) R^ is alkyl; 
(3) R^ and R' are independently OR^ alkyl (including lower alkyl), alkenyl, allgrnyl, Br- 
vinyl, Q-alkenyl, chlorine, bromine, iodine, NO2, amino, loweralkylamino or 
di(loweralkyl)amino; (4) R* and R^° are hydrogen; (5) X is O; (6) is CX^ and (7) X^ is 
CH3,CF3orCH2CH3. 

20 In even more preferred subembodiments, the compound of Formula (VI), or a 

phannaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic 
fonn thereof, and the method for the treatment of a host infected with a Flaviviridae 
comprising administering an effective treatment amount of compound of Formula (VI) or a 
phannaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic 
25 form thereof, is provided, in which: 

(1) Base is 8-methyladenine; (2) R^ is hydrogen; (3) R^ is methyl; (4) R^ and R^ are 
hydroxyl; (5) and are hydrogen; and (6) X is O; 

(1) Base is 8-methylguanine; (2) R^ is hydrogen; (3) R^ is methyl; (4) R^ and R^ arc 
hydroxyl; (5) R* and R^^ are hydrogen; and (6) X is O; 
30 (1) Base is 6-methylcytosine; (2) R^ is hydrogen; (3) R^ is methyl; (4) R^ and R^ are 

hydroxyl; (5) R* and R'° are hydrogen; and (6) X is O; 

(1) Base is 6-methylthymidine; (2) R^ is hydrogen; (3) R^ is methyl; (4) R^ and R' 
are hydroxyl; (5) R^ and R**^ are hydrogen; and (6) X is O; 
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(1) Base is 6-methyluracU; (2) R' is hydrogen; (3) R« is metiiyl; (4) and R' are 
hydroxyl; (5) R* and R'" are hydrogen; and (6) X is O; 

(1) Base is S-methyladenine; (2) R» is phosphate; (3) R'' is methyl; (4) R' and R' are 
hydroxyl; (5) R* and R'<* are hydrogen; and (6) X is O; ' 

(1) Base is 8-methyladenine; (2) R' is hydrogen; (3) R« is ethyl; (4) R' and R' are 
hydroxyl; (5) R" and R'" are hydrogen; and (6) X is O; 

(1) Base is 8-methyladenine; (2) R' is hydrogen; (3) R« is propyl; (4) R' and R' are 
hydroxyl; (5) R" and R'" are hydrogen; and (6) X is O; 

(1) Base is 8-methyladenine; (2) R' is hydrogen; (3) R« is butyl; (4) R' and R' are 
hydroxyl; (5) R' and R"* are hydrogen; and (6) X is O; 

(1) Base is 8-methyladenine; (2) R' is hydrogen; (3) R« is methyl; (4) R' is hydrogen 
and R' is hydroxyl; (5) R* and R'" are hydrogen; and (6) X is O; 

(1) Base is 8-methyIadenine; (2) R' is hydrogen; (3) R« is methyl; (4) R' and R' are 
hydroxyl; (5) R* and R'° are hydrogen; and (6) X is S; 

(1) Base is 8-methyIadenine; (2) R' is hydrogen; (3) R« is methyl; (4) R^ and R' are 
hydroxyl; (5) R" and R'" are hydrogen; and (6) X is SCb; 

(1) Base is 8-methyladenine; (2) R' is hydrogen; (3) R« is methyl; (4) R' and R» are 
hydroxyl; (5) R" and R'" are hydrogen; and (6) X is CHj. 

In a fifth principal embodiment, a compound of Formula (VIII), (DQ or (X) or a 
phannaceutically acceptable sah or prodrug, or a stereoisomeric. tautomeric, or 
polymoiphic fonn thereof, is provided, as well as a method for the treatment of a host 
infected with a Flavmridae comprising administering an effective treatment amount of 
compound of Formula (Vm), (IX), or (X): 




Base* 




Base* 




OR' OR' R« 

(vm) (DO (X) 

or a pharmaceutically acceptable salt or prodrug, or a stereoisomeric. tautomeric or 

polymorphic f(»in thereof, wherein: 

R', R^ R^ R*, R^, ^ and X* are as defmed above; 

Base* is a purine or pyrimidme base as defined herein; 
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each R" is independently a substituted alkyl (including lower alkyl). CH2CN. CH2N3, 
CH2NH2. CI^CHa, CHiN(CH3)2, CH^OH. halogenated alkyl (including halogenated 
lower alkyl). CF3. C(Y% 2.Br^yl, ClfcF. CH2CI. CH2CF3, CF2CF3. C(Y')2C(Y\ 
substituted alkenyl, haloalfcenyl (but not Br-vinyl). substituted alkynyl, haloalkynyl,' 
-CHjCXOPH. -CHaCCOOR^ -CH2C(0)Oaower alkyl), -CH2C(0)NH2, -CH2C(0)NHR^ 
-CH2C(0)NH(Iower alkyl). -CHiC(0)N(R*)2. -CH2C(0)Naower alkylk, -(CH2)„C(0)0H.' 
■<CH2)„C(0)0R^ -(CH2)„.qO)0(lower alkyl). -(CHb)„,C(0)NH2, -(CH2)„,C(0)NHR^ 
-(CH2)„C(0)NHaower alkyl), -(CH2),nC(0)N(R'^ -(CH2)„C(0)N(lower alkyl)2, 
-C(0)OH, -C(0)OR*, -C(0)NH2, -C(0)NHR*, ^(0)NHGower alkyl), -C(0)N(R*)2, 
-C(0)NGoweralkyl)2; 

each R" is independently substituted alkyl (including lower alkyl), CH2CN, CH2N3, 
CHaNHj. CHaNHCH^, CH2N(CH3)2, CH2OH, halogenated alkyl (including halogenated 
lower alkyl), CF3, CCY\ 2-Br<thyl, CH2F, CH2CI, CIfeCF3, CF2CF3. C(Y%P(Y\ 
substituted alkenyl. haloalkenyl (but not Br-vinyl), substituted alkynyl. haloalkynyl.' 
optionally substituted carbocycle (preferably a 3-7 membeied carbocyclic ring), optionally 
substituted heterocycle (preferably a 3-7 membeied heterocyclic ring having one or more O. 
S and/or N). optionally substituted heteroaryl (preferably a 3-7 membeied heteroaromatic 
ring having one or more O, S and/or N), -CH2C(0)0H, -CH2C(0)0R*. -CHzCXOOOower 
alkyl), -CH2C(0)SH. -CH2C(0)SR^ .afcC(0)Saower alkyl), -CHjQONHa, 
-CH2C(0)NHR\ -CH2C(0)NH(lower alkyl), -CH2C(0)N(R^, -CH2C(0)N(lower alkyl)2,' 
-(CH2)n,C(0)OH, -(CH2)^,C(0)0R^ -(CH2)™C(O)O0ower alkyl), -(CH2)k„C(0)SH,' 
■(CH2)„,C(0)SR*. -(CH2)n,C(0)S(Iower alkyl), -(CH2)™C(0)NH2, -(CH2)„C(0)NHR*, 
-(CH2)„C(0)NH(lower alkyl), -(CH2)„,C(0)N(RV -(CH2)„.C(0)NGower alkyl)2, 
-C(0)OH, -C(0)OR^ -C(0)SH, -C(0)SR^ -C(0)S(lower alkyl), -C(0)NH2. -C(0)NHR^ 
-C(0)NH(lower alkyl), -C(0)N(R'»)2, -C(0)N(lower alkyl)2, -0(R\ -0(alkynyl).' 
-0(aralkyl), -0(cycloalkyl). .S(acyl), -S(lower acyl), -S(R^ -S(lower alkyl), -S(alkenyl),* 
-S(alkynyl). -S(aralkyl). .S(cycloalkyl), -NHR*, -NR^^ -NH(alkenyl), -NH(alkynyl).' 
-NH(aralkyl), -NH(cycloalkyl), SCN, OCN, NCO or fluoro; 

alternatively, r'^ and R" can come together to form a spiro compound selected fiom the 
group consisting of optionally substituted carbocycle (preferably a 3-7 membered 
caibocyclic ring) or optionally substituted heterocycle (preferably a 3-7 membered 
heterocyclic ring having one or more O, S and/or N); and 
each m is independently 0, 1 or 2. 
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In a sixth principal embodiment, a compound of Formula (XT) or (XH) or a 
pharmaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric, or 
polymorphic form thereof, is provided, as well as a method for the treatment of a host 
infected with a Flavmridae comprising administering an effective treatment amount of 
compound of Formula (XI) or (XII): 



Base* 



R» 



r'o^ 



Base* 



R' 



R" 



(XI) (XII) 
or a pharmaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or 
polymorphic form thereof, wherein: 

Base*, R, R^ R^ R^ R^ R^^ Y, Y\ Y^ Y^ W', W\ W^ W*, X, X*, X^ and 
X^ are as defined above: 

wherein, in one embodiment, R* in Fonnula (XI) is -OH or -NH2 only when X is carbon; 
and wherein; 

each and R" is independently hydrogen, an optionally substituted alkyl (including Iowct 
alkyl), CH3, CH2CN, CH2N3, CH2NH2, CH2NHCH3, CH2N(CH3)2, CH2OH, halogenated 
alkyl (including halogenated lower alkyl), CF3, CQ{\ 2-Br-ethyl, CH2F, CH2CI, CH2CF3, 
CF2CF3, C(Y')2C(Y^3, optionally substituted alkenyl, haloalkenyl, Br-vinyl, optionally 
substituted alkynyl, haloalkynyl, -CH2C(0)0H, -CH2C(0)0R*, -CH2C(0)0(lower alkyl), 
-CH2C(0)NH2, -CH2C(0)NHR^ -CH2C(0)NH(lower alkyl), -CH2C(0)N(R'%. 
-CH2C(O)N0ower alkyl)2. -(CH2)„,C(0)0H, -(CH2)mC(0)OR^ -(CH2)„,C(O)O0ower 
alkyl), -(CH2)n,C(0)NH2, -(CH2)mC(0)NHR*, -(CH2)mC(0)NH(lower alkyl), 
-(CH2)mC(0)N(R'*)2, -(CH2)mC(0)N(lower alkyl)2, -C(0)OH. -C(0)OR^ -C(0)OGower 
alkyl), -C(0)NH2, -C(0)NHR^ -C(0)NH(lower alkyl), -C(0)N(R*)2, -C(0)N(lower alkyl)2, 
cyano, NH-acyl or N(acyl)2; 

each R' and R'"' are independently hydrogen, OH, OR^ optionally substituted alkyl 
(includmg lower alkyl), CH3, CH2CN, CH2N3, CH2NH2, CH2NHCH3, CH2N(CH3)2, 
.CH2OH, halogenated alkyl (including halogenated lower alkyl), CF3, C0'^)3, 2-Br-ethyl, 
CH2F, CH2CI, CH2CF3, CF2CF3, C(Y^)2C(Y^, optionally substituted alkenyl, haloalkenyl, 
Br-vinyl, optionally substituted alkynyl, haloalkynyl, optionally substituted carbocycle 
(preferably a 3-7 membered carbocyclic rin^, optionally substituted heterocycle (preferably 
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a 3-7 membered heterocycUc ring having one or more O, S and/or N), optionally substituted 
heteroaiyl (prcfsnbly a 3-7 membered heteroarranatic ring having one or more O, S and/or 
N). -CH2C(0)0H. -CH2C(0)0R*. -CH2C(0)0(lower alkyl). -CHaC(0)SH, -CH2C(0)SR*, 
-CHaC(0)Saower alkyl), -CHaC(0)NH2, -CH2C(0)NHR*, -CH2C(0)NH(Iower alkyl), 
-CHaC(0)N(R'^ -CHaCCONGower alkyl)2, -(CH2)mC(0)0H. -(CH2)«C(0)0R*, 
-(CH2)»C(O)O0ower alkyl), -(CH2)toC(0)SH, -(CH2)„,C(0)SR*, -(CH2)„C(0)S(Iower 
alkyl), -(CH2)«C(0)NIfc. -(CH2)„C(0)NHR*, -(CIfc)„C(0)NHaower alkyl). 
■<CH2)„,C(0)N(RV -(CH2)„qO)Naower alkyl)2. -C(0PH. -C(0)OR^ -C(0)0(lower 
alkyl), -C(0)SH, -C(0)SR*. -C(O)S0ower alkyl). -C(0)NH2. -C(0)NHR*, -C(O)NH0ower 
alkyl), -C(0)N(R'%, <:(0)Naower alkyl)2, -0(a«?yl), O(lower acyl), .0(R*), -0(alkyl), 
-0(Iower alkyl), -0(alkenyl), -0(alkynyl). -0(aralkyl), -O(cycloalkyl), -S(acyl). -SOower 
acyl), .S(R\ -S(lower alkyl). -S(alkenyl), -S(alkynyl). .S(aralkyl), -S(cycIoalkyl), NO2, 
NH2, -NHaower alkyl). -NHR*, -NrV, -NH(acyl). .N(lower alkyl)2. -NH(alkenyl), 
-NH(alkynyl). -NH(aralkyl), .NH(«5ycloalkyl), -N(acyl)2. azldo, cyano, SCN. OCN, NCO or 
halo (fluoro, chloro, bromo, iodo); 
each m is independently 0, 1 or 2; and 

alternatively. R* and R", r' and R". R» and R" or R'" and R'* can come together to fonn a 
bridged compound selected fiom the group consisting of optionally substituted caibocycle 
(preferably a 3-7 membered carbocyclic ring) or optionaUy substituted heterocycle 
(preferably a 3-7 membered heterocyclic ring having one or more O, S and/or N); or 
alternatively, R'^ and R" or R' and R"» can come together to form a spiro compound 
selected from the group consisting of optionally substituted carbocycle (preferably a 3-7 
membered carbocyclic ring) or optionally substituted heterocycle Q)referably a 3-7 
membered heterocyclic ring havmg one or more O. S and/or N). 
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In a particular apect of the invention, compounds of the Formula (Xm) or (XIV) or 
a pharmaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or 
polymorphic fonn thereof, is provided, as well as a method for the treatment of a host 
infected with a Flavmridae comprising administering an eflfective treatment amount of 
compound of Formula (XIII) or (XIV): 




(Xm) (XIV) 
or a pharmaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or 
polymorphic form thereof wherein: 

R3 is selected from the group consisting of H; mono-, di-, and tri-phosphate or a stabilized 
phosphate prodrug; acyl; a sulfonate ester; optionally substituted allqrl sulfonyl; optional^ 
substituted aiylsulfonyl; a lipid; an amino acid; a carbohydrate; a peptide; cholesterol; and a 
pharmaceutically acceptable leaving group which when administered in vivo is capable of 
providing a compound wherem R3 is independently H, or mono-, di- or triphosphate; 
X" is selected from the group consistmg of one or more O, S, SO, SQz, N, NH, NR and CH2 
wherem any of the aforementioned may be optionally substituted and may be variably 
positioned so as to form a 3-7 membered ring; 
R is H, alkyl or acyl; 

B indicates a spiro compound selected from the group consisting of optionally substituted 
carbocycle (preferably a 3-7 membered carbocyclic ring) or optionally substituted 
heterocycle (preferably a 3-7 membered heterocyclic ring havmg one or more O, S and/or 
N); and 
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Base is selected from the group consisting of: 




(a) (b) (c) 



(0 





(9) 




and 



wherein: 



each R', R", R*** and R"" are independently selected from the group consisting of 
H, OH, substituted or unsubstituted allsyl, substituted or unsubstituted alkenyl, 
substituted or unsubstituted alkynyl, cycloalkyl, Br-vinyl, -0-alkyl, 0-alkenyl, O- 
alkynyl, O-aryl, O-aralkyl, -O-acyl, Ocycloalkyl, NH2, NH-alkyl, N-diallqrl, 
NH-acyl, N-aryl, N-aralkyl, NH-cycloalkyl, SH, S-alkyI, S-acyl, S-aryl, S- 
cycloalkyl, S-aralkyl, F, CI, Br, I, CN, COOH, CONH2, C02-alkyl, CONH-alkyl, 
CON-dialkyl, OH, CF3, CH2OH, (CHa^OH, (CH2)niNH2, (CH2)mCOOH, 
(CH2)mCN, (CH2)mN02 and (CH2)mCONH2; 
misOor 1; 
Wis C-R"orN; 

T and V independently are CH or N; 

Q is CH, -CCl, -CBr, -CF, -CI, -CCN, -C-COOH, .C-CONH2, or N; 
Qi and Q2 independently are N or C-R; 
R is H, alkyl or acyl; 

Q3, Q4, Qs and Qs independently are N or CH; and 
tautomeric forms thereof. 

In a second particular apect of the invention, a compound of Formula QCV), (XVI) 
or (XVII) or a pharmaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric 
or polymorphic form thereof, is provided, as well as a method for the treatment of a host 
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infected with a Fla\^mridae comprising administering an efifective treatment amount of 
compound of Formula (XV), (XVI), or (XVII): 




(XV) (XVI) cxvn) 

or its pharmaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or 
polymorphic form thereof wherein: 

G and E independently are selected from the group consisting of H, CH3, CH2OH, CH2F, 

CH2N3, CH2CN, (CH2)mCOOH, (CH2)mCCX)R, (CH2)mCONH2, (CH2)mCONR2, 

(CH2)mCONHR and N-acyl; 
R is H, alkyl or acyl; 
m is Dor l;and 

and Base are as defined for Formula (Xni). 

Alternatively, for compound of Formula P^VII), at most one of G and E can further 
be hydrogen. 

In a third particular apect of the invention, a compound of Formula (XVm) or a 
pharmaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic 
form thereof is provided, as well as a method for the treatment of a host infected with a 
Flavmridae comprising admmistering an eflFective treatment amount of compound of 
Formula (XVm): 




(XVm) 

or its pharmaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or 
polymorphic form thereof, wherem: 

M is selected from the group consisting of S, SO, and SO2; and 
Ra and Base are as defined for Formula (Xm). 
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In a fourth particular aspect of tiie invention, a compound of Formula pOK), pCX), 
(XXQ (XXn) or (XXni) or a pharmaceutically acceptable salt or prodrug, or a 
stereoisomeric, tautomeric or polymorphic form thereo:^ is provided, as well as a method 
for tiie treatment of a host mfected with a Flavmridae comprising administermg an 
effective treatment amount of compound of Formula QOX), (XXI), (XXII), or (XXUI): 





•^O--, Base 


Base 








H 






X OH 


HO OH 


HO OH 


(XIX) 


(XX) 


(XXI) 


(xxn) 




'''^^^ Base 














or 


H 

HO OH 








(xxni) 







or its pharmaceutically acceptable salt or prodrug or a stereoisomeric, tautomeric or 
polymoiphic form thereof wherein: 

A is selected fiom the group consisting of optionally substituted lower eXkyi, cycloalkyl, 
alkenyl, alkynyl, CH2OH, CHjNIfc, CrfaNHCHs, dmiCSih, CH2F, CH2CI, CHzNs, 
CH2CN, CH2CF3, CF3, CF2CF3, CH2CO2R, (CH2)mCCX)H, (CH2)mCOOR, (CH2)taCO- 
NH2, (CH2)mCONR2, and {Oiih-POmm 

Y is selected fiiom the group consisting of H, optionally substituted lower allqrl, 
cycloalkyl, alkenyl, alkynyl, CH2OH, CH2NH2, CH2NHCH3, CXmiPSkh, CW, 
CH2CI, CH2N3, CH2CN, CH2CF3, CF3. CF2CF3, CH2CO2R. (CH2)«C00H, 
(CH2)mC00R, (CH2)mCONH2, (CH2)mCONR2. and (CH2)mC0NHR; 
R is H, alkyl or acyl; 

X is selected from the group consisting of -OH, optionally substituted alkyl, cycloalkyl, 
alkenyl, alkynyl, -0-alkyl, -0-alkenyI, -0-alkynyl, -0-aryl, -0-arallq^l, -0-cycIoalkyl-, 
0-acyl, F, CI, Br, I, CN, NC, SCN, OCN, NCO, NO2, NH2, N3, NH-acyl, NH-alkyI, N- 
dialkyl. NH-aUcenyl, NH-alkynyl, NH-aryl, NH-aralkyl, NH-cycloalkyl, SH, S-alkyl, S- 
alkenyl. S-alkynyl, S-aryl, S-aralkyl, S-acyl, S-cycloalkyl, COj-alkyl, CONH-alkyl, 
CON-dialkyl, CONH-alkenyl, CONH-alkynyl, CONH-aralkyl, CONH-cycloalkyl, 
CH2OH, CH2NH2. CH2NHCH3, CH2N(CH3)2, CH2F, CH2CI. CH2N3, CH2CN, CH2CF3. 

CF3.CF2CF3, CH2CO2R, (CH2)n,COOH, (CH2)n,COOR. (CH2)mCONH2. (CH2)mCONR2, 
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(CH2)mC0NHR, an optionally substituted 3-7 membered carbocyclic, and an optionally 
substituted 3-7 membered heterocyclic ring having O, S and/or N independently as a 
heteroatom taken alone or in combination; 
misOor 1; 

R3 is selected fix)m the group consisting of H; mono-, di-, and tri-phosphate or a 
stabilized phosphate prodrug; substituted or unsubstituted alkyl; acyl; a sulfonate ester, 
optionally substituted alkyl sulfonyl; optionally substituted arylsulfonyl; a lipid; an 
amino acid; a carbohydrate; a peptide; cholesterol; and a pharmaceutically acceptable 
leaving group which when administered in vivo is capable of providing a compound 
wherein Ri is independently H, or mono-, di- or triphosphate; and 
Base is a non-natural base selected from the group of: 




r 

(f) 




fe) <h) and ' 0) 

wherein: 

each R', R", R'" and R"" is independently selected from die group consisting of 
H, OH, substituted or unsubstituted alkyl, substituted or unsubstituted alkenyl, 
substituted or unsubstituted alkynyl, cycloalkyi, Br-vinyl, -O-alkyl, 0-alkenyl, O- 
alkynyl, O-aiyl, 0-aralkyl, -O-acyl, 0-cycloalkyl, NH2, NH-alkyI, N-dialkyl, 
NH-acyl, N-aiyl, N-aralkyl, NH-cycloalkyI, SH, S-alkyl. S-acyl, S-aiyl, S- 
cycloalkyl, S-aralkyl, F, CI, Br, I, CN, COOH, CONH2, COz-alkyl, CONH-alkyl, 
CON-dialkyl, OH, CF3. CH2OH, (CH2)™0H, (CH2)^2, (CH2)»COOH, 
(CH2)„,CN, (CH2)mN02 and (CH2)„CONH2; 
misOor 1; 
WisC.R"orN; 

T and V indqiendently are CH or N; 
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Q is CH, -CCl, -CBr, -CT, -CCN, -OCOOH. -C-CONH2. or N; 
Qi and Q2 independeaotly are N or C-R"»; and 
Q3, Q4, Qs and Qe indepondently are N or CH; 

with the proviso that in bases (g) and (0, R', R»" are not H, OH, or NH2; and Q. 
T, V, Q2, Qs and Qg are notN. 

In anoflier jroferred onbodiment, a compound of Formula (IX), or a 
phaimaceutically acceptable salt or prodrug, or a stereoisomeric, tautomeric or polymorphic 
form thereof is provided, as well as a method for the treatment of a host infected with a 
FUmviridae comprising administering an effective treatment amount of compound of 
Formula (DQ: 




Base* 



OX) 

or a stereoisomeric, tautomeric or polymorphic foim thereof or a pharmaceutically 
acceptable salt thereof, wherein: 

R', R^ and R^ are independently H; phosphate; straight chained, branched or cyclic 
alkyl; acyl; CO-alkyl; CO-aiyl; COalkoxyalkyl; CO-aiyloxyalkyl; CO-substituted aryl; 
sulfonate ester; benzyl, wherein the phenyl group is optionally substituted with one or more 
substituenls; alkylsulfonyl; arylsulfonyl; aralkylsulfonyl; a lipid; an amino acid; a 
carbohydrate; a peptide; cholesterol; or a pharmaceutically acceptable leaving group which 
when administered in vivo is capable of providmg a compound wherein R', and/or R^ is 
independently H or pho^hate; 

XisO,S,S02orCH2; 

Base* is a purine or pyrimidine base; 

R"isC(Y^; 

Y* is mdq)endently H, F, CI, Br or I; and 
R'^isfluoro. 

In one subembodiment X is O, and is H. Li anotiier subembodiment, when X is 
O and Y' is H, R', r2 and R' are also tt 
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J7. Stereochemistty 

It is appreciated that nucleosides of tlie present invention have several chiral centers 
and may exist in and be isolated in optically active and racemic forms. Some compounds 
may exhibit polymorphism. It is to be understood that the present invention encompasses 
any racemic, optically-active, diastereomeric, polymorphic, or stereoisomeric form, or 
mixtures liiereo:^ of a compound of the invention, which possess the useful properties 
described herein. It being well known in the art how to prepare optically active forms (for 
example, by resolution of the racemic form by recrystallization techniques, by synthesis 
from optically-active starting materials, by chiral synthesis, or by chromatographic 
separation using a chiral stationary phase). 

In particular, since the 1' and 4' carbons of the nucleoside are chiral, their 
nonhydrogen substituents (the base and the CHOR groups, respectively) can be either cis 
(on the same side) or trans (on opposite sides) with respect to the sugar ring system. The 
four optical isomers therefore are represented by flie following configurations (when 
orientmg the sugar moiety in a hori2X)ntal plane such that the oxygen atom is in the back): 
cis (witii both groups "up", which corresponds to the configuration of naturally occurring 6- 
D nucleosides), cis (with both groups "down", which is a nonnaturally occurring B-L 
configuration), trans (with the C2' substituent "up" and the C4' substituent "down"), and 
trans (with the C2' substituent "down" and the C4' substituent "up"). The "D-nucleosides" 
are cis nucleosides in a natural configuration and the "L-nucleosides" are cis nucleosides in 
the nonnatiu^ly occurring configuration. 

Likewise, most amino acids are chiral (designated as L or D, wherem the L 
enantioraer is the naturally occurring configuration) and can exist as separate enantiomers. 

Examples of methods to obtain optically active materials are known in the art, and 
include at least the following. 

0 physical separation of crystals - a technique whereby macroscopic crystals of the 
individual enantiomers are manually separated. This technique can be used if 
crystals of the separate enantiomers exist, i.e., the material is a conglomerate, and 
the crystals are visually distmct; 

") simultaneous crystallization - a technique whereby the individual enantiomers are 
separately crystallized fi"om a solution of the racemate, possible only if tiie latter is a 
conglomerate m the solid state; 

i") enzymatic resolutions - a technique whereby partial or complete separation of a 
racemate by virtue of differing rates of reaction for the enantiomers with an enzyme; 
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iv) enzymatic asymmetric synthesis - a synthetic technique whereby at least one step of 
the synthesis uses an aizymatic reaction to obtain an enantiomerically pure or 
enriched synthetic precursor of the desured enantiomer; 

chemical asymmetric synthesis - a synthetic technique whereby the desired 
enantiomer is synthesized from an achiral precursor under conditions that produce 
asynunetry (i.e., chirality) in the product, which may be achieved usmg chiral 
catalysts or chiral auxiliaries; 

^) diastcreomer separations - a technique whereby a racemic compound is reacted with 
an enantiomerically pure reagent (the chiral auxiliary) that converts the individual 
enantiomers to diastereomers. The resulting diastereomers are then separated by 
chromatography or crystallization by virtue of their now more distinct structural 
differences and the chiral auxiliary later removed to obtain the desired enantiomer 

^0 first- and second-order asymmetric transformations - a technique whereby 
diastereomers from the racemate equilibrate to yield a preponderance m solution of 
the diastcreomer from the desired enantiomer or where preferential crystallization of 
the diastcreomer from flie desired enantiomer perturbs the equilibrium such that 
eventually in principle all tiie material is converted to the crystalline diastcreomer 
from the desired enantiomer. The desu^d enantiomer is flien released from tiie 
diastcreomer; 

viii) kinetic resolutions - tfiis technique refers to the achievement of partial or complete 
resolution of a racemate (or of a further resolution of a partially resolved compound) 
by vhtue of unequal reaction rates of tiie enantiomers witii a chiral, non-iacemic 
reagent or catalyst under kinetic conditions; 

enantiospecific synthes is fit)m non-racemic precursors - a synthetic technique 
whereby the desired enantiomer is obtained from non-chiral starting materials and 
where the stereochemical integrity is not or is only minimally compromised over the 
course of the synthesis; 

chiral liquid chromatography - a technique whereby the enantiomers of a racemate 
are separated in a liquid mobile phase by virtue of their differing interactions with a 
stationary phase. The stationary phase can be made of chiral material or the mobile 
phase can contain an additional chiral material to provoke the differing interactions; 
^) chiral gas chromatoffl-aphy - a technique whereby tiie racemate is volatilized and 
enantiomers are separated by virtue of tiieir differing interactions in die gaseous 
mobile phase with a column containing a fixed non-racemic chiral adsorbent phase; 
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xii) extraction with chiral solvents - a technique whereby the enantiomers are separated 
by virtue of preferential dissolution of one enantiomer mto a particular chiral 
solvent 

xiii) transport across chiral membranes - a technique whereby a racemate is placed in 
contact with a thin membrane barrier. The barrier typically separates two miscible 
fluids, one containmg the racemate, and a driving force such as concentration or 
pressure difierential causes preferential transport across the membrane barrier. 
Separation occurs as a result of the non-racemic chiral nature of the membrane 
which allows only one enantiomer of the racemate to pass through. 

III. Definitions 

The term "alkyr, as used herein, unless otherwise specified, refers to a saturated 
straight, branched, or cyclic, primary, secondary, or tertiary hydrocarbon of typically Ci to 
Cio, and specifically includes mefliyl, CF3, CCI3, CFCb, CF2CI, ethyl, CH2CF3, CF2CF3, 
propyl, isopropyl, cyclopropyl, butyl, isobutyl, secbutyl, f-butyl, pentyl, cyclopentyl, 
isopentyl, neopentyl, hexyl, isohexyl, cyclohexyl, cyclohexylmethyl, 3-methylpentyl, 2,2- 
dunethylbutyl, and 2,3-dimethylbutyl. The term includes both substituted and unsubstituted 
alkyl groups, and particularly mcludes halogenated alkyl groups, and even more particularly 
fluorinated alkyl groups. Non-limiting examples of moieties with which the alkyl group can 
be substituted are selected Gcom the group consisting of halogen (fluoro, chloro, bromo or 
iodo), hydroxyl, amino, alkylamino, arylamino, alkoxy, aryloxy, nitro, cyano, sulfonic acid, 
sulfate, phosphonic acid, phosphate, or phosphonate, either unprotected, or protected as 
necessary, as known to those skilled in the art, for example, as taught in Greene, et aL, 
Protective Groups in Organic Synthesis, John Wiley and Sons, Second Edition, 1991, 
hereby incorporated by reference. 

The term "lower alkyl", as used herein, and unless otherwise specified, refers to a Ci 
to C4 saturated straight, branched, or if appropriate, a cyclic (for example, cyclopropyl) 
alkyl group, including both substituted and unsubstituted moieties. 

The term "alkylamino" or "arylamino" refers to an amino group that has one or two 
alkyl or aryl substituents, respectively. Unless otherwise specifically stated in this 
application, when alkyl is a suitable moiety, lower alkyl is preferred. Similarly, when alkyl 
or lower alkyl is a suitable moiety, unsubstituted alkyl or lower alkyl is preferred. 

The term "protected" as used herein and unless otherwise defined refers to a group 
that is added to an oxygen, nitrogen, or phosphorus atom to prevent its further reaction or 
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for Other purposes. A wide variefy of oxygen and nitrogen protecting groups are known to 
those skilled in the art of organic synthesis* 

The tenn "aiyr, as used herein, and unless otherwise specified, refers to phenyl, 
biphenyl, or naphtlq^l, and preferably phenyl. The term includes both substituted and 
5 unsubstituted moieties. The aiyl group can be substituted with any described moiety, 
including, but not limited to,one or more moieties selected from the group consisting of 
halogen (fluoro, chloro, bromo or iodo), hydroxyl, amino, allgrlamino, aiylamino, aSkaxy, 
aryloxy, nitro, cyano, sulfonic acid, sulfate, phosphonic acid, phosphate, or phosphonate, 
either unprotected, or protected as necessaiy, as known to those skilled in the art, for 

10 example, as taught in Greene, et al. Protective Groups in Organic Synthesis. John Wiley 
and Sons, Second Edition, 1991. 

The term "alkaryl" or "allqrlaiyr refers to an alkyl group with an aryl substituent. 
The term aralkyl or arylalkyl refers to an aiyl group with an alkyl substituent. 

The term "halo", as used herein, includes chloro, bromo, iodo, and fluoro. 

15 The term ^'purine" or "pyrimidine" base includes, but is not limited to, adenine, N^- 

alkylpurines, N^-acylpurines (wherein acyl is C(0)(alkyl, aryl, alkylaryl, or arylalkyl), N*- 
benzylpurine, N^-halopurine, N^-vinylpurine, N^-acetylenic purme, N^-acyl purine, 
N^-hydroxyalkyl purine, N^-alkylaminopurine, N^-thioalkyl purine, N^-alkylpurines, N^- 
alkyl-6-thiopurines, thymine, cytosine, 5-fluorocytosine, 5-methylcytosme, 6- 

20 azapyrimidine, including 6-azacytosine, 2- and/or 4-mercaptopyrmidine, uracil, 5- 
halouracil, including 5-fluorouracil, C^-alkylpyrimidines, C^-benzylpyrimidines, C^- 
halopyrimidines, C^-vinylpyrimidine, C^-acetylenic pyrimidine, C^-acyl pyrimidine, C^- 
hydroxyalkyl purine, C^-amidopyrimidine, C^-<:yanopyrimidine, ,C^-iodopyrimidine, C^- 
iodo-pyrimidine, C^-Br-vinyl pyrimidine, C^-Br-vinyl pyrimidine, C^-nitropyriraidine, 

25 C^-amino-pyrimidine, N^-alkylpurines, N^-alkyl-6-thiopurines, 5-azacytidinyl, 
5-azauracilyl, triazolopyridinyl, imidazolopyridinyl, pyrrolopyrhnidinyl, and 
pyrazolopyrimidinyl. Purine bases include, but are not limited to, guanine, adenine, 
hypoxanthine, 2,6-diaminopurine, and 6-chloropurine. Functional oxygen and nitrogen 
groups on the base can be protected as necessary or desired. Suitable protecting groups are 

30 well known to those skilled in the art, and include trimethylsilyl, dimethylhexylsilyl, 

butyldimethylsilyl, and /-butyldiphenylsilyl, trityl, alkyl groups, and acyl groups such as 
acetyl and propionyl, methanesulfonyl, and p-toluenesulfonyl. 

The term "acyl" or "0-linked ester" refers to a group of the formula C(0)R', 
wherein R* is an straight, branched, or cyclic alkyl (including lower alkyl), amino acid, aiyl 
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including phraiyl, allaryl, aralkyl including benzyl, alkojo^allgrl including methoxymethyl, 
aryl<HQ'allcyl such as phenojcymethyl; or substituted allgri (including lower alkyl), aiyl 
including phenyl optionally substituted with chloro, bromo, fluoro, iodo, Ci to Q alkyl or 
Ci to C4 alkoxy, sulfonate esters such as alkyl or aralkyl sulphonyl including 
melhanesulfonyl, tiie mono, di or triphosphate ester, trityl or monomethoxy-trityl, 
substituted benzyl, alkaryl, aralkyl mcludmg benzyl, alkoxyalkyl including methoxymethyl, 
aiylojqralkyl such as phenoxymcfltyl. Aryl groups in the esters optimal^ comprise a phenyl 
group. In particular, acyl groups include acetyl, trifluoroacetyl, melhylacetyl, 
cyclopropylacetyl, cyclopropyl carboxy, propionyl, bulyiyl, hexanoyl, heptanoyl, octanoyl, 
neo-heptanoyi, phenylacetyl, 2-acetoxy-2-phenylacetyl, diphenylacetyl, o-methoxy-o- 
trifluoromethyl-phenylacetyl, bromoacetyl, 2-nitro-ben2eneacetyl, 4-chloro-ben2eneacetyl. 
2-chloro-2,2-diphenylacelyl, 2-chloro-2-phenylacelyl, trimethylacelyl, chlorodifluoroacetyl, 
perfluoroacefyl, fluoroacetyl, bromodifluoroacetyl, meOiaxyacetyl 2-thiopheneacefyl, 
chlorosulfimylacetyl, 3-methoxyphenylacetyl, phenoxyacetyl, tert-bulylacelyl, 
trichloroacetyl, monochloio-acetyl, dichloioacetyl, TH-dodecafluoio-heptanoyl, peifluoro- 
heptanoyl, 7H-dodeca-fluwohqptanoyl, 7-chlorododecafluoro-heptanoyl, 7-chloro- 
dodecafluoro-heptanoyl, 7H-dodecafluoroheptanoyl. TH-dodeca-fluoroheptanoyl, nona- 
fluoro-3,6-dioxa-heptanoyl, nonafluoro.3,6-dioxaheptanoyl, perfhioroheptanoyl, 
methoxybenzoyl, methyl 3-amino-5-phenylthiophene-2-cari)oxyl, 3,6-dichloro-2-methoxy. 
benzoyl, 4-(l,l,2,2-tetrafluoro-ethoxy)-benzoyl, 2-bromo-propionyl, omega-ammocapiyl, 
decanoyl, n-pentadecanoyl, stearyl, 3-«yclopentyl-piopionyl, l-benzene-carboxyl, O- 
acetyhnandelyl, pivaioyl acetyl, 1-adamantane-carboxyl, cyclohexane-carbo:qrl, 2,6- 
pyridinedicarboxyl, cyclopropane-carboxyl, cyclobutane-carboxyl, perfluorocyclohexyl 
carboxyl, 4-methylbenzoyl, chloromethyl isoxazolyl carbonyl, perfluorocyclohexyl 
carboxyl, crotonyl, l-methyl-lH-indazole-3-carbonyl, 2-propenyl, isovaleiyl, 1- 
pyrrolidinecarbonyl, 4-phenylbenzoyl. When the term acyl is used, it is meant to be a 
specific and independent disclosure of acetyl, trifluoroacetyl, methylacetyl, 
cyclopropylacetyl, propionyl, butyryl, hexanoyl, heptanoyl, octanoyl, neo-heptanoyl, 
phenylacetyl, diphenylacetyl, a-trifluoromethyl-phenylacetyl, bromoacetyl, 4-chloro- 
benzeneacetyl, 2-chlon)-2,2-diphenylacetyl, 2-chIoro-2-phenylacetyl, trimethylacelyl, 
chlorodifluoroacetyl, perfluoroacetyl, fluoroacetyl, bromodifluoroacetyl, 2-thiopheneacelyl, 
tert-butylacetyl, trichloroacetyl, monochloro-acetyl, dichloroacetyl, methoxybenzoyl, 2- 
bromo-propionyl, decanoyl, n-pentadecanoyl, steaiyl, 3-cyclopentyl-propionyl, l-benzene- 
carboxyl, pivaioyl acetyl, 1-adamantane-carboxyl, cyclohexane-carbojtyl, 2,6- 

105 



wo 2004/002999 



PCT/IB2003/003246 



pyridinedicaiboxyl, cyclopropane-carboxyl, cyclobutane-carboxyl, 4-methylbeii2oyl, 
crotonyl, l-methyl-lH-mdazole-3-cari)onyl, 2-propenyl, isovaleiyl, 4-phenylbeiizoyI. 

The term "amino acid" includes naturally occurring and synftetic a, p y or 5 amino 
acids, and includes but is not limited to, amino acids found in proteins, le. glycine, alanine, 
valine, leucine, isoleucine, methionine, phenylalanine, tiyptophan, proline, serine, 
threonine, cysteine, tyrosine, asparagine, glutamine, aspartate, glutamate, lysine, aiginme 
and histidine. In a preferred embodiment, the amino acid is in the L<onfiguration. 
Ahematively, the amino acid can be a derivative of alanyl, valmyl, leucinyl, isoleuccinyl, 
prolinyl, phenylalaninyl, tiyptophanyl, methioninyl, glycinyl, serinyl, threoninyl, cystemyl, 
tyrosinyl, asparaginyl, glutammyl, aspartoyi, glutaroyi, lysinyl, aiginmyl, histidinyl, p- 
atenyl, p-valinyl, p-leucinyl, p-isoleuccinyl, p-prolinyl, 3-phenylalaninyl, p-tryptophanyl, 
p-methioninyl. p-glycinyl, prserinyl, p-threoninyl, p-cysteinyl, p-tyrosinyl, p-aspaiaginyl, 
p-glutaminyl, p-aspartoyl, P-glutaroyl, P-lysinyl, p-argininyl or p-histidinyl. Tables 1-24 
set out examples of species within the present invention. When the term amino acid is used, 
it is considered to be a specific and mdependent disclosure of each of die esters of a, p y or 
8 glycine, alanuie, valine, leucme. isoleucine, methionine, phenylalanine, tryptophan, 
prolme, serine, threonine, cysteine, tyrosme, asparagine, glutamme, aspartate, glutamate, 
lysine, arghune and histidme in the D and L-configurations. 

As used herem, the term "substantially fiee of or "substantially in the absence of 
refers to a nucleoside composition that mcludes at least 85 or 90% by weight, preferably 
95%, 98 %, 99% or 100% by weight, of the designated enantiomer of that nucleoside. In a 
preferred embodunent, in the methods and compounds of this invention, the compounds are 
substantially fiee of enantiomers. 

Sunilarly, the term "isolated" refers to a nucleoside composition that mcludes at 
least 85%, 90%, 95%, 98%, 99%, or 100% by weight, of the nucleoside, the remainder 
comprising otiier chemical species or enantiomers. 

The term "hosf , as used herein, refers to an unicellular or multicellular organism m 
which the virus can replicate, including cell lines and anunals, and preferably a human. 
Ahematively, the host can be carrying a part of the FlavMridae viral genome, whose 
repBcation or function can be altered by the compounds of the present mvention. The tem 
host specificaUy refers to mfecled cells. ceUs transfected with aU or part of the Flavmrtdae 
genome and anunals, in particular, primates (mcluding chhnpanzees) and humans. In most 
anunal applications of the present mvention, the host is a human patient Veterinary 
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applications, in certain indications^ however, are clearly anticipated by the present invention 
(such as chimpanzees). 

The term ''pharmaceutically acceptable salt or prodrug" is used throughout the 
specification to describe any pharmaceutically acceptable form (such as an ester, phosphate 
S ester, salt of an ester or a related group) of a nucleoside compound which, upon 
administration to a patient, provides the nucleoside compound. Pharmaceutically 
acceptable salts include those derived from pharmaceutically acceptable inorganic or 
or^nic bases and acids* Suitable salts mclude those derived from alkali metals such as 
potassium and sodium, alkalme earth metals such as calcium and magnesium, among 

10 numerous other acids well known in the pharmaceutical art. Pharmaceutically acceptable 
prodrugs refer to a compound that is metabolized, for example hydrolyzed or oxidized, m 
the host to form the compound of the present mvention. Typical examples of prodrugs 
include compounds that have biologically labile protectmg groups on a functional moiety of 
the active compound. Prodrugs include compounds that can be oxidized, reduced, 

15 ammated, deaminated, hydroxylated, dehydroxylated, hydrolyzed, dehydrolyzed, allq^lated, 
dealkylated, acylated, deacylated, phosphorylated, dephosphorylated to produce the active 
compound. The compounds of this invention possess antiviral activity gainst a 
Flavmridae, or are metabolized to a compound that exhibits such activity. 

20 /K Prodrugs and Derivatives 

Hie active compound can be administered as any salt or prodrug that upon 
administration to the recipient is capable of providing directly or indirectly the parent 
compound, or that exhibits activity itself Nonlimiting examples are the pharmaceutically 
acceptable salts (alternatively referred to as "physiologically acceptable salts"), and a 

25 compound, which has been alkylated, acylated, or otherwise modified at the 5 '-position, or 
on the purine or pyrimidine base (a type of "pharmaceutically acceptable prodrug"). 
Further, the modifications can affect the biological activity of the compoimd, in some cases 
increasmg the activity over the parent compound. This can easily be assessed by preparing 
the salt or prodrug and testing its antiviral activity according to the methods described 

30 herein, or other methods known to those skilled m the art. 
A, PharmacetiticaUy Acceptable Salts 

In cases where compounds are sufficiently basic or acidic to form stable 
nontoxic acid or base salts, administration of the compound as a pharmaceutically 
acceptable salt may be appropriate. Examples of pharmaceutically acceptable salts are 
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organic acid addition salts formed by addition of acids, wWdi fom a physiological 
acceptable anion, for example, tosylate, metiianesulfonate, acetate, citrate, malonate, 
tartarate, succinate, benzoate, ascorate, a-Jcetoglutarate, o-glycerophosphate, fonnate, 
finnarate, propionate, glycolate, lactate, pyruvate, oxalate, maleate, and salicylate. Suitable 
inorganic salts may also be formed, including sulfite, nitrate, bicarbonate, carbonate salts, 
hydrobromate and phosphoric acid. In a jaeferred embodiment, tiiesalt is a mono- or di- 
hydrochloride salt 

PharmaceuticaUy acceptable salts may be obtained using standard prx)cedurBS well 
known in tfie art, for example by reacting a suflHcienfly basic compound such as an amine 
with a suitable acid affording a physiologically acceptable anion. Alkali metal (for 
example, sodium, potassium or lithium) or alkaline earth metal (for example calcium) salts 
of carboxylic acids can also be made. In one ranbodiment, the salt is a hydrochloride salt of 
the compound. In another embodiment, flie pharmaceuticalfy accq)table sah is a 
difaydrochloride salt 
B. Nwleotide Prodrug Formulations 

The nucleosides described herein can be administered as a nucleotide prodrug to 
increase the activity, bioavailabilify, stability or olherwise alter the properties of the 
nucleoside. A number of nucleotide prodrug ligands are known. In general, aOcylation, 
aqrlation or other lipophiUc modifkation of the mono-, di- or triphosphate of the nucleoside 
reduces polarity and allows passage mto cells. Examples of substituent groups that can 
replace one or more hydrogens on flie phosphate moiety ai« alkyl, aryl, steroids, 
carbohydrates, including sugars, 1,2-diacylglyceroI and alcohols. Many are described in R. 
Jones and N. Bischoferger, Antiviral Research, 1995, 27:1-17. Any of these can be used in 
combination with the disclosed nucleosides to achieve a desired effect 

In an alternative embodiment the nucleoside is delivered as a phosphonate or a 
SATE derivative. 

The active nucleoside can also be provided as a 2', 3' and/or 5'-phosphoether lipid 
or a 2', 3' and/or 5'-ether lipid. Non-limiting examples are described include the following 
references, which are incorporated by reference herein: Kucera, L.S., N. Iyer, E. Leake, A. 
Raben, Modest EJC.. D.L.W., and C. Piantadosi. 1990. "Novel membrane-interactive ether 
lipid analogs that inhibit infectious HIV-1 production and induce defective virus 
formation." AIDS Res. Hum. Retro Viruses. 6:491-501; Piantadosi, C, J. Marasco C.J., 
S.L. Morris-Natschke, K.L. Meyer, F. Gumus, J.R. Surles, K.S. Ishaq, L.S. Kucera, N. Iyer, 
CA. Wallen, S. Piantadosi, and E.J. Modest 1991. "Synthesis and evaluation of novel 
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ether lipid nucleoside conjugates for anti-fflV activity." J. Med. Chem. 34:1408.1414; 
Hosteller, K.Y., D.D. Richman, DA. Caison, LJ^ StuhmiUer, GM. T. van Wijk, and H. 
van den Bosch. 1992. "Greatly enhanced inhibition of human immunodeficiency virus type 
1 replication in CEM and Hr4^ cells by 3'^oxythymine diphosphate 
dimyristoylglycerol, a lipid prodrag of 3,-deoxythymme." Antimicrob. Agents Chemother. 
36:20252029; Hosetler, K.Y., LM. StuhmiUer. RB. Lenting. a van den Bosch, and DJ). 
Richman. 1990. "Synthesis and antiretroviral activity of phosphoUpid analogs of 
azidothymine and other antiviral nucleosides." J. Biol. Chem. 265:61 127. 

Nonlimiting examples of U.S. patents that disclose suitable lipophilic substituents 
that can be covalently mcotporated mto the nucleoside, preferably at the 2', 3' and/or 5'-0H 
position of the nucleoside or lipophiHc preparations, include U.S. Patent Nos. 5,149,794 
(Sep. 22, 1992, Yatvin et al.); 5,194,654 (Mar. 16. 1993, Hostetler et al., 5,223,263 (June 
29, 1993, HosteUer et ed.); 5,256,641 (Oct 26, 1993, Yatvm et oL); 5,411,947 (May 2, 
1995, Hostetler et al.); 5,463.092 (Oct 31. 1995, Hostetler et aL); 5,543,389 (Aug. 6. 1996,' 
Yatvin et al.); 5,543.390 (Aug. 6, 1996, Yatvin et al.); 5.543.391 (Aug. 6. 1996. Yatvm et 
al.); and 5,554.728 (Sep. 10. 1996; Basava et id.), all of which are incorporated herein by 
reference. Foreign patent applications that disclose Upophilic substituents that can be 
attached to the nucleosides of the present invention, or Upophilic preparations, include WO 
89/02733, WO 90/00555, WO 91/16920, WO 91/18914, WO 93/00910, WO 94/26273, WO 
96/15132, EP 0 350 287. EP 93917054.4, and WO 91/19721. 

Aryl esters, especially phenyl esters, are also provided. Nonlimiting examples are 
disclosed in DeLambert et al., J. Med. Chem. 37: 498 (1994). Phenyl esten; containing a 
carboxylic ester ortho to the phosphate are also provided. Khamnei and Toirence, J. Med. 
Chem.; 39:4109-4115 (1996). In particular, benzyl esters, which generate the parent 
compound, in some cases using substituents at the ortho- or para-position to accelerate 
hydrolysis, are provided. Examples of this class of prodrugs are described by Mitchell et 
al.. J. Chem. Soc. Perkin Trans. 1 2345 (1992); Brook, et al. WO 91/19721; and Glazier et 
al. WO 91/19721. 

Cyclic and noncyclic phosphonate esters are also provided. Nonlimiting examples 
are disclosed in Hunston et al., J. Med. Chem. 27: 440-444 (1984) and Starrett et al. J. Med. 
Chem. 37: 1857-1864 (1994). Additionally, cyclic 3',5'-phosphate esters are provided. 
Nonlimiting examples are disclosed in Meier et al. J. Med. Chem. 22: 811-815 (1979). 
Cyclic l',3'-propanyl phosphonate and phosphate esters, such as ones containing a fused 
aryl ring. i.e. the cyclosaligenyl ester, are also provided (Meier et al.. Bioorg. Med. Chem. 
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Lett. 7: 99-104 (1997)). Unsubstituted cycUc l',3'-pn)panyl esteis of the monophosphates 
arc also provided (Farquhar et al., J. Med. Chem. 26: 1153 (1983); Farquhar et al., J. Med. 
Chem. 28: 1358 (1985)) were prepared. Li addition, cyclic l',3'-propanyl esters substituted 
with a pivaloyloxy methyloxy group at C-l* are provided (Freed et al., Biochem. Phannac. 
38: 3193 (1989); Biller et al., U.S. Pat No. 5,157,027). 

Cyclic pho^horamidates are known to cleave in vivo by an oxidative mechanism. 
Therefore, in one embodiment of the present invention, a variety of substituted r,3' 
propanyl cyclic phosphoramidates are provided. Non-limiting examples are disclosed by 
Zon, Progress m Med. Chem. 19, 1205 (1982). Additionally, a number of 2'- and 3'- 
substituted proesteis are provided. 2'-Substituents include methyl, dimethyl, bromo, 
trifluoromethyl, chloro, hydroxy, and methoxy; 3'-substituents includmg phenyl, methyl, 
trifluoromethyl. ethyl, propyl, i-propyl, and cyclohexyl. A variety of I'-substituted analogs 
are also provided. 

Cyclic esters of irfiosphorus-containmg compounds are also provided. Non-limiting 
examples are described m the followmg: 

• [1] di and tri esters of phosphoric acids as reported in Nifentyev et al. Phosphorus, 
Sulfur Silicon and Related Eelements, 113: 1 (1996); Wijnbeig et al.. EP-180276 

Al; 

• [2] phosphorus (HI) acid esters. Kryuchkov et al., Izv. Akad. Nauk SSSR, Ser. 
Khim. 6: 1244 (1987). Some of flie compounds were claimed to be useful for the 
asynmietric synthesis of L-Dopa precursors. Sylvam et al., DE3512781 Al; 

• [3] phosphoramidates. Shih et al.. Bull. InsL Chem. Acad. Sm, 41: 9 (1994); 
Edmundson et al., J. Chem. Res. Synop. 5: 122 (1989); and 

• [4] phosphonates. Neidlem et al., Heterocycles 35: 1 185 (1993). 
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Further, nonlimiting examples of U.S. and International Patent Applications that 
disclose suitable cyclic phosphoramidate prodrugs include U.S. Patent No. 6,312,662; WO 
99/45016; WO 00/52015; WO 01/47935; and WO 01/18013 to Erion. et al. Lm Metabasis 
Therapeutics, Inc. SpedficaHy, prodrugs of the formula below are provided: 

W (A*) 

wherem: 

• together V and Z are connected via an additional 3-5 atoms to fom a cyclic group 
containing 5-7 atoms, optionally 1 heteroatom, substituted widi hydroxy, acyloxy, 
alkoxycaibonyloxy, or aryloxycarbonyloxy attached to a carbon atom tiiat is three 
atoms from both O groups attached to the phosphorus; or 

• together V and Z are connected via an additional 3-5 atoms to foim a cyclic group, 
optionally containing 1 heteroatom, that is fused to an aiyl group at the beta, and 
gamma position to the O attached to the phosphorus; 

• together V and W are connected via an additional 3 carbon atoms to fonn an 
optionally substituted cyclic group containing 6 carbon atoms and substituted with 
one substituent selected from the group consisting of hydroxy, acyloxy, 
alkoxycaibonyloxy, alkylthiocarbonyloxy, and aryloxycarbonyloxy, attached to one 
of said caiton atoms that is three atoms from an O attached to the phosphoms; 

• together Z and W are connected via an additional 3-5 atoms to form a cyclic group, 
optionally containing one heteroatom, and V must be aryl, substituted aiyl, 
heteroaryl, or substituted heteroaiyl; 

• together W and W are connected via an additional 2-5 atoms to foim a cyclic group, 
optionally contaimng 0-2 heteroatoms, and V must be aryl, substituted aiyl, 
h^roaryl, or substituted heteroaiyl; 

• Z is selected from die group consisting of -CHR^ OH, -CHR^ OC(0)R^ -CHR^ 
OC(S)R^ -CHR2 OC(S)OR^ -CHR^ OC(0)SR^ -CHR^ OCO2 R\ -OR^ .SR^ - 
CHR2 N3, -CH^ aiyl, <:H(aryl)OH. -CH(CH=CR2^H. -CH(C.idenLCR2)0H, -R^. 
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-m?2, <k:OR\ ~0C02 R^ -SCX)R', -SCQz R\ .NHCOR^ -NHCO2 R', -CH2 
NHaryl, ^C3h)p -OR", and -(CHzJp -SR" ; 
pis an integer 2 or 3; 
with the provisos tiiat: 

• a) V, Z, W.Ware not aU-Ht and 

• b) when Z is -R^, then at least one of V, W, and W is not -H, alkyl, arallcyl, 



oralicydic; 

>2: 



• R is selected fiom the group consisting of R^ and -H; 

• R' is selected fiom the group consisting of allcyl, aryl, alicyclic, and aralkyl; 

• R'^ is selected from the group consisting of-H, and lower acyl; 

• M is the biologically active agent, and that is attached to the phosphorus in fomula I 
via fbs 2', 3' and/or 5'-hydroxyl. 

V. Combination or .Memationner^ 

The active compounds of the present mvention can be administered in combination 
or ahemation with another anti-flavivirus or pestivirus agent, or m particular an anti-HCV 
agent to treat any of the conditions described herein. In combination therapy, effective 
dosages of two or more agents are admmistered together, whereas in alternation or 
sequential-step therapy, an effective dosage of each agent is admmistered seriaUy or 
sequentially. The dosages given will depend on absorption, mactivation and excretion rates 
of the drug as weU as other fectors known to those of skill in the art. It is to be noted that 
dosage values will also vary with the severity of the condition to be alleviated. It is to be 
further understood that for any particular subject, specific dosage regimens and schedules 
should be adjusted overtime according to the mdividual need and the professional judgment 
of the person administering or supervismg the administration of the compositions. In 
prefeired embodiments, an anti-HCV (or anti-pestivirus or anti-flavivirus) compound tiiat 
exhibits an EC50 of 10-15 pM, or preferably less than 1-5 pM, is desirable. 

It has been recognized that drug-resistant variants of flaviviruses, pestiviruses or 
HCV can emerge after prolonged treatment with an antiviral agent. Drug resistance most 
typically occurs by mutation of a gene tiiat encodes for an enzyme used in viral replication. 
The efficacy of a drug against tiie viral infection can be prolonged, augmented, or restored 
by administering tiie compound m combination or alternation witii a second, and periiaps 
third, antivu^ compound tiiat induces a different mutation from that caused by tiie principle 
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drug. Ahematively, the phannacokinetics, biodistribution or other parameter of the drug 
can be altered by such combination or alternation therapy. In general, combination therapy 
is typically preferred over alternation therapy because it induces multiple simultaneous 
stresses on the virus. 

Any of the viral treatments described in the Background of the Invention can be 
used in combination or alternation with the compounds described in this specification. 
Nonlimiting examples include: 

1) Protease inhibitors 

Examples include substrate-based NS3 protease mhibitors (Attwood et al.. Antiviral 
peptide derivatives. PCT WO 98/22496, 1998; Attwood et al.. Antiviral Chemistiy and 
Chemotherapy 1999, 10. 259-273; Attwood et al.. Preparation and use of amino acid 
derivatives as anti-viial agents, German Patent Pub. DE 19914474; Tung et al. Inhibitors of 
serine proteases, particularly hepatitis C virus NS3 protease, PCT WO 98/17679), including 
alphaketoamides and hydrazinoureas. and mhibitors that tenninate in an electrophile such as 
a boronic acid or phosphonate (Llinas-Brunet et 4 Hepatitis C inhibitor pq)tide analogues, 
PCT WO 99/07734); Non-substrate-based NS3 protease inhibitora such as 2,4,6-trihydroxy- 
3-nitro-benzamide derivatives (Sudo K. et al.. Biochemical and Biophysical Research 
Communications, 1997, 238, 643-647; Sudo K. et al. Antiviral Chemistry and 
Chemotherapy, 1998, 9, 186). including RD3-4082 and RD3-4078, the fomier substituted 
on the amide with a 14 carbon chain and the latter processing a para-phenoxyphenyl group; 
and Sch 68631, a phenanthrenequinone, an HCV protease inhibitor (Chu M. et al.. 
Tetrahedron Letters 37:7229-7232, 1996). 

Sch 351633, isolated from the fungus Penicilliton griseofithum, was identified as a 
protease inhibitor (Chu M. et al, Bioorganic and Medicinal Chemistiy Letters 9:1949^ 
1952). Eglin c, isolated from leech, is a potent inhibitor of several serine proteases such as 
S. griseus proteases A and B, o-chymotrypsin, chymase and subtilisin. Qasun M.A. et al.. 
Biochemistry 36:1598-1607, 1997. 

U.S. patents disclosing protease mhibitors for the treatment of HCV include, for 
example, U.S. Patent No. 6,004,933 to Spruce et al. which discloses a class of cysteine 
protease inhibitors for inhibiting HCV endopeptidase 2; U.S. Patent No. 5,990,276 to 
Zhang et al. which discloses synthetic inhibitors of hepatitis C virus NS3 protease; U.S. 
Patent No. 5,538,865 to Reyes et a; WO 02/008251 to Corvas International, hic, and WO 
02/08187 and WO 02/008256 to Schering Coiporation. HCV mhibitor tripeptides are 
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disclosed in US Patent Nos. 6,534,523, 6,410,531, and 6,420,380 to Boehringer Ingelheim 
and WO 02/060926 to Bristol Myers Squibb. Diaiyl peptides as NS3 serine protease 
inhibitors of HCV are disclosed in WO 02/48172 to Schering Corporation. 
Imidazoleidinones as NS3 serine protease inhibitors of HCV are disclosed in WO 02/08198 
to Schering Corporation and WO 02/48157 to Bristol Myers Squibb. WO 98/17679 to 
Vertex Pharmaceuticals and WO 02/48116 to Bristol Myers Squibb also disclose HCV 
protease inhibitors. 

2) Thiazolidine derivatives which show relevant inhibition in a reverse-phase 
HPLC assay with an NS3/4A fusion protem and NS5A/5B substrate (Sudo K, 
et al., Antivual Research, 1996, 32, 9-18), especially compound RD-1-6250, 
possessing a fused cinnamoyl moiety substituted with a long alkyl cham, RIM 
6205 and RIM 6193; 

3) Thiazolidmes and benzanilides identified in Kakiuchi N. et al. J. EBS Letters 
421, 217-220; Takeshita N. et al. Analytical Biochemistiy, 1997, 247, 242- 
246; 

4) A phenan-threnequinone possessmg activity against protease m a SDS-PAGE 
and autoradiography assay isolated from the fermentation culture broth of 
Streptomyces sp., Sch 68631 (Chu M. et al.. Tetrahedron Letters, 1996, 37, 
7229-7232), and Sch 351633, isolated fiom the fimgus Penicillmm 
griseqfulvum, which demonstrates activity in a scintillation proximity assay 
(Chu M. et al., Bioorganic and Medicmal Chemistry Letters 9, 1949-1952); 

5) Helicase inhibitors (Diana G.D. et al.. Compounds, compositions and meftods 
for treatment of hepatitis C, U.S. Pat. No. 5,633,358; Diana G.D. et al., 
Piperidine derivatives, pharmaceutical compositions thereof and then- use m 
the treatment of hepatitis C, PCT WO 97/36554); 

6) Nucleotide polymerase inhibitors and gliotoxin (Ferrari R. et al. Journal of 
Virology, 1999, 73, 1649-1654), and the natural product cerulenin (Lohmann 
V. et al.. Virology, 1998, 249, 108-118); 

7) Antisense phosphorothioate oligodeoxynucleotides (S-ODN) complementary 
to sequence stretches in the 5' non-coding region (NCR) of the virus (Alt M. et 
al., Hepatology, 1995, 22, 707-717), or nucleotides 326-348 comprising the 3' 
end of the NCR and nucleotides 371-388 located in the core codmg region of 
the HCV RNA (Alt M. et al.. Archives of Virology, 1997, 142, 589-599; 
Galderisi U. et al., Journal of Cellular Physiology, 1999, 181, 251-257); 
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8) Inhibitors of IRES-dependent translation (Ikeda N et ai., Agent for the 
prevention and treatment of hepatitis C, Japanese Patent Pub. JP-08268890; 
Kai Y. et al. Prevention and treatment of viral diseases, Japanese Patent Pub. 
JP-10101591); 

9) Ribozymes, such as nuclease-resistant ribozymes (Maccjak, D. J. et al., 
Hepatology 1999, 30, abstract 995) and those disclosed in U.S. Patent No. 
6,043,077 to Barber et al., and U.S. Patent Nos. 5,869,253 and 5,610,054 to 
Draper etal.; and 

10) Nucleoside analogs have also been developed for the treatment of Flaviviridae 
mfections. 

11) any of the compounds described by Idenix Pharmaceuticals in International 
Publication Nos. WO 01/90121 and WO 01/92282; . 

12) Compound in other patent applications disclosing the use of certam nucleoside 
analogs to treat hepatitis C vhiis include: PCT/CAOO/01316 (WO 01/32153; 
filed November 3, 2000) and PCT/CAO 1/00 197 (WO 01/60315; filed Februaiy 
19, 2001) filed by BioChem Phamia, Inc. (now Shire Biochem, Inc.); 
PCT/US02/01531 (WO 02/057425; filed Januaiy 18, 2002) and 
PCTAJS02/03086 (WO 02/057287; filed January 18, 2002) filed by Merck & 
Co., Inc., PCT/EPO 1/09633 (WO 02/18404; published August 21, 2001) filed 
by Roche, and PCT Publication Nos. WO 01/79246 (filed April 13, 2001), WO 
02/32920 (filed October 18, 2001) and WO 02/48165 by Pharmasset, Ltd. 

13) PCT Publication No. WO 99/43691 to Emory University, entitled **2'- 
Fluoronucleosides" discloses the use of certain 2*-fluoronucleosides to treat 
HCV. 

14) Other miscellaneous compounds including 1-amino-alkylcyclohexanes (U.S. 
Patent No. 6,034,134 to Gold et al.), alkyl lipids (U.S. Pat. No. 5,922,757 to 
Chojkier et al.), vitamin E and other antioxidants (U.S. Pat. No. 5,922,757 to 
Chojkier et al.), squalene, amantadine, bile acids (U.S. Pat. No. 5,846,964 to 
Ozeki et al.), N-(phosphonoacetyl)-L-aspartic acid, (U.S. Pat. No. 5,830,905 to 
Diana et al.), benzenedicarboxamides (U.S. Pat. No. 5,633,388 to Diana et al.), 
polyadenylic acid derivatives (U.S. Pat. No. 5,496,546 to Wang et al.), 2',3'- 
dideoxyinosine (U.S. Pat. No. 5,026,687 to Yarchoan et al.), benzimidazoles 
(U.S. Pat. No. 5,891,874 to Colacino et al.), plant extracts (U.S. Patent No. 
5,837,257 to Tsai et al., U.S. Patent No. 5,725,859 to Omer et al., and U.S. 
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Patent No. 6,056,961), and piperidenes (U.S. Patent No. 5,830,905 to Diana et 
al.). 

1 5) Other compounds currently in preclinical or clinical development for treatment 
of hepatitis c virus include: InterleuMn-lO by Schering-Plough, IP-501 by 
5 Intemeuron, Merimebodib (VX-497) by Vertex, AMANTADINE® 

(Symmetrel) by Endo Labs Solvay, HEPTAZYME® by RPI, IDN-65S6 by 
Idun Phanna., XrL-002 by XTL., HCV/MF59 by Chux)n, CIVACIR® 
(Hepatitis C Immune Globulin) by NABI, LEVOVIRIN® by ICN/Ribapharm, 
VIRAMIDINE® by ICN/Ribapharm, ZADAXIN® (thymosm alpha-l) by Sci 

10 Clone, thymosin plus pegylated interferon by Sci Clone, CEPLENE® 

(histamine dihydrochloride) by Maxun, VX 950 / LY 570310 by Vertex/Eli 
Lilly, ISIS 14803 by Isis Phamaceutical/Elan, IDN.6556 by Idun 
Pharmaceuticals, Inc., JTK 003 by AKROS Pharma, BILN-2061 by 
Boehringer Ingelheim, CellCept (mycophenolate mofetil) by Roche, T67, a p- 

15 tubulin inhibitor, by Tularik, a therapeutic vaccme directed to E2 by 

Innogenetics;, FK788 by Fujisawa Healthcare, Inc., MB 1016 (Siliphos, oral 
silybin-phosphatdylcholine phytosome), UNA replication inhibitors 
(VP50406) by ViroPharma/Wyeth, therapeutic vaccine by Intercell, 
therapeutic vaccine by Epimmune/Genencor, IRES inhibitor by Anadys, ANA 

20 245 and ANA 246 by Anadys, immunotherapy (Therapore) by Avant, protease 

inhibitor by Corvas/SChermg, helicase inhibitor by Vertex, fusion inhibitor by 
Trimeris, T cell therapy by CellExSys, polymerase inhibitor by Biocryst, 
targeted UNA chemistry by PTC Therapeutics, Dication by Immtech, Int., 
protease inhibitor by Agouron, protease inhibitor by Chiron/Medivir, antisense 

25 therapy by AVI BioPharma, antisense therapy by Hybridon, hemopurijSer by 

Aethlon Medical, therapeutic vaccine by Merix, protease mhibitor by Bristol- 
Myers Squibb/Axys, Chron-VacC, a therapeutic vaccine, by Tripep, UT 231B 
by United Therapeutics, protease, helicase and polymerase inhibitors by 
Genelabs Technologies, IRES inhibitors by Immusol, R803 by Rigel 

30 Pharmaceuticals, INFERGEN® (mterferon alphacon-1) by InterMune, 

OMNIFERON® (natural interferon) by Viragen, ALBUFERON® by Human 
Genome Sciences, REBIF® (interferon beta-la) by Ares-Serono, Omega 
Interferon by BioMedicine, Oral Interferon Alpha by Amarillo Biosciences, 
interferon gamma, interferon tau, and Interferon gamma- lb by InterMune. 
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VI. Pharmaceutical Compositions 

Hosts, including humans, infected with pestivinis, flavivinis, HCV infection, or any 
other condition described herein, or another organism replicating througji a RNA-dependent 
RNA viral polymerase, or for treating any other disorder described herein, can be treated by 
admmistering to the patient an effective amount of the active compound or a 
pharmaceutically acceptable prodrug or salt thereof in the presence of a phannaceutically 
acceptable carrier or dilutent The active materials can be administered by any appropriate 
route, for example, orally, parenterally, intravenously, intradermally, subcutaneously, or 
topically, in liquid or solid form. 

A preferred dose of the compound for pestivinis, flavivfaus or HCV will be in the 
range from about 1 to 50 mg/kg, preferably 1 to 20 mg/kg, of body weight per day, more 
generally 0.1 to about 100 mg per kilogram body weight of the recipient per day. Lower 
doses may be preferable, for example doses of 0.5-100 mg, 0.5-50 mg, 0.5-10 mg, or 0.5-5 
mg per kilogram body weight per day. Even lower doses may be useful, and thus ranges 
can include from 0.1-0.5 mg per kilogram body weight per day. The effective dosage range 
of the pharmaceutically acceptable salts and prodrugs can be calculated based on tiie weight 
of the parent nucleoside to be delivered. If the salt or prodrug exhibits activity in itself the 
eflfective dosage can be estimated as above using the weight of the salt or prodrug, or by 
other means known to those skilled in the art. 

The compound is conveniently administered in unit any suitable dosage form, 
including but not limited to one containing 7 to 3000 mg, preferably 70 to 1400 mg of 
active ingredient per unit dosage form. An oral dosage of 50-1000 mg is usually 
convenient, including in one or multiple dosage forms of 50, 100, 200, 250, 300, 400, 500, 
600, 700, 800, 900 or 1000 mgs. Lower doses may be preferable, for example from 10-100 
or 1-50 mg. Also contemplated are doses of 0.1-50 mg, or 0.1-20 mg or 0.1-10.0 mg. 
Furthermore, lower doses may be utilized in the case of administration by a non-oral route, 
as, for example, by injection or inhalation. 

Ideally the active ingredient should be administered to achieve peak plasma 
concentrations of the active compound of from about 0.2 to 70 ^M, preferably about 1.0 to 
10 nM. This may be achieved, for example, by the intravenous mjection of a 0.1 to 5% 
solution of the active ingredient, optionally in saline, or administered as a bolus of the active 
ingredient. 
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The concentration of active compound in the drug composition will depend on 
absorption, inactivation and excretion rates of the drug as well as otiier factors known to 
those of skill m the art It is to be noted that dosage values will also vary with the severity 
of the condition to be alleviated. It is to be furtiier understood that for any particular 
S subject, specific dosage regimens should be adjusted over time according to the mdividual 
need and the professional judgment of the person administering or supervising the 
admuiistration of the compositions, and that the concentration ranges set forth herein are 
exemplary only and are not mtended to limit the scope or practice of tiie clauned 
composition. The active mgredient may be administered at once, or may be divided mto a 

10 number of smaller doses to be administered at varying intervals of time. 

A preferred mode of administration of the active compound is oral. Oral 
compositions will generally include an inert diluent or an edible carrier. They may be 
enclosed in gelatin capsules or compressed into tablets. For the purpose of oral therapeutic 
admuiistration, the active compound can be incorporated with excipients and used m the 

IS form of tablets, troches, or capsules. Pharmaceutically compatible binding agents, and/or 
adjuvant materials can e included as part of the composition. 

The tablets, pills, capsules, troches and the like can contain any of the following 
ingredients, or compounds of a shnilar nature: a binder such as microcrystallme cellulose, 
gum tragacanth or gelatin; an excipient such as starch or lactose, a dismtegrating agent such 

20 as alginic acid, Primogel, or com starch; a lubricant such as magnesium stearate or Sterotes; 
a glidant such as colloidal silicon dioxide; a sweetening agent such as sucrose or saccharin; 
or a flavormg agent such as peppermint, methyl salicylate, or orange flavoring. When the 
dosage unit form is a capsule, it can contain, in addition to material of the above type, a 
liquid carrier such as a fatty oil. In addition, dosage unit forms can contain various other 

25 materials which modify the physical form of the dosage unit, for example, coatings of sugar, 
shellac, or other enteric agents. 

The compound can be administered as a component of an elixir, suspension, syrup, 
wafer, chewing gum or the like. A syrup may contain, in addition to the active compounds, 
sucrose as a sweetening agent and certain preservatives, dyes and colormgs and flavors. 

30 The compound or a pharmaceutically acceptable prodrug or salts thereof can also be 

mixed with other active materials that do not impair the desired action, or with materials 
that supplement the desired action, such as antibiotics, antifungals, anti-inflammatories, or 
other antivirals, including other nucleoside compounds. Solutions or suspensions used for 
parenteral, intradermal, sucutaneous, or topical application can include the followmg 
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components: a sterile diluent such as water for injection, saline solution, fixed oils, 
polyethylene glycols, glycerine, propylene glycol or other synthetic solvents; antibacterial 
agents such as benzyl alcohol or methyl parabens; antioxidants such as ascorbic acid or 
sodium bisulfite; chelating agents such as ethylenediaminetetraacetic acid; buffers such as 
5 acetates, citrates or phosphates and agents for the adjustment of tonicity such as sodium 
chloride or dextrose. The parental preparation can be enclosed m ampoules, disposable 
syringes or multiple dose vials made of glass or plastic. 

If administered intravenously, preferred carriers are physiological saline or 
phosphate buffered saline (PBS). 

10 In a preferred embodiment, the active compounds are prepared with carriers that will 

protect the compound against rapid elimination fit>m the body, such as a controlled release 
formulation, including implants and microencapsulated delivery systems, biodegradable, 
biocompatible polymers can be used, such as ethylene vinyl acetate, polyanhydrides, 
polyglycolic acid, collagen, polyorthoesters and polylactic acid. Methods for preparation of 

IS such formulations wiU be apparent to those skilled in the art. The materials can also be 
obtained commercially fix)m Alza Corporation. 

Liposomal suspensions (including liposomes targeted to infected cells with 
monoclonal antibodies to viral antigens>are also preferred as pharmaceutically acceptable 
carriers. These may be prepared accordmg to mettiods known to those skilled in the art, for 

20 example, as described in U.S. Patent No. 4,522,811 (which is incorporated herein by 
reference in its entirety). For example, liposome formulations may be prepared by 
dissolving appropriate lipid(s) (such as stearoyl phosphatidyl ethanolamine, stearoyl 
phosphatidyl choline, arachadoyi phosphatidyl choline, and cholesterol) in an inorganic 
solvent that is then evaporated, leaving behind a thin fibn of dried lipid on the surface of the 

25 container. An aqueous solution of the active compound or its monophosphate, diphosphate, 
and/or triphosphate derivatives is then introduced into the container. The container is then 
swirled by hand to fi:^ lipid material from the sides of the container and to disperse lipid 
aggregates, thereby forming the liposomal suspension. 

30 Vn. Processes for the Preparation of Active Compounds 

The nucleosides of the present mvention can be synthesized by any means known in 
the art. In particular, the synthesis of the present nucleosides can be achieved by either 
allg^lating the appropriately modified sugar, followed by glycosylation or glycosylation 
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followed by allgrlation of the nucleoside. The fbUowing non-limiting embodiments 
illusttate some general methodology to obtain the nucleosides of the present invention. 
A. Gemral Synthesis of I'-C-BranehedNvdeosides 

r-C-Branched ribonucleosides of the followbg structure: 



wherein Base. R', R^, R^. r*, rS, r« r' r8, r9; rIo^ y. W', W', X. X', and X^* 



as defined herein can be prepared by one of the following gaieral methods. 

1) Modification from the lactone 

The key starting material for Ibis process is an ^propriately substituted lactone. 
The lactone can be purchased or can be prepared by any known means includmg standard 
epimerization, substitution and cyclization techniques. ITie lactone can be optionally 
protected with a suitable protecting group, preferably with an acyl or silyl group, by 
methods weU known to those skilled in tiie art, as taught by Greene et al. Protective Omnpf f 
in Orsanic Synthesis, John Wiley and Sons, Second Edition, 1991. The protected lactone 
can then be coupled with a suitable coupling agent, such as an organometallic carbon 
nucleophile, such as a Grignard reagent an organolitiiium, litiiium diallqrlcopper or R*- 
SiMes in TBAF with the appropriate non-protic solvent at a suitable temperature, to give the 
I'-all^lated sugar. 

The optionally activated sugar can then be coupled to the BASE by metiiods well 
known to those skilled in the art, as taught by Townsend Chemistry of Nucleosides anri 
Nucleotides, Plenum Press, 1994. For example, an acylated sugar can be coupled to a 
silylated base with a Lewis acid, such as tin tetrachloride, titanium tetrachloride or 
trimethylsilyltriflate in tiie appropriate solvent at a suitable temperature. 

Subsequently, the nucleoside can be deprotected by methods well known to those 
skilled in the art. as taught by Greene et al. Protective Groups in Organic ■<;vnthBc ic, John 
Wiley and Sons, Second Edition, 1991. 

In a particular embodiment, the I'-C-branched ribonucleoside is desired. The 
synthesis of a ribonucleoside is shown in Scheme 1. Alternatively, deoxyribo-nucleoside is 
desired. To obtain these nucleosides, the formed ribonucleoside can optionally be protected 
by methods well known to those skilled in the art, as taught by Greene et al. Protective 
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Groups in Organic Synthesis. John Wiley and Sons, Second Edition, 1991, and then the 2'- 
OH can be reduced with a suitable reducmg agent Optionally, the 2*-hydroxyl can be 
activated to fecilitate reduction; i.e. via the Barton reduction. 

Scheme 1 



Vo->^0 Optional ^^ ^--O^o 1)R'-M ^^ '^^q p.] 

OH OH Protection ^or' 2) Optional OR* OR^^^ 

Activation 



o-uy 



1) Coupling 
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Depiotection 
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] )ase 1) Optional Base 
Protection "^"S _ 



2) Optional 
Reduction 



1 



OH OH 



Optional 
Deprotection 



t 

Ba 



2. Alternative method for the preparation of 1 '-C-branched nucleosides 

The key starting material for this process is an appropriately substituted hexose. The 
hexose can be purchased or can be prepared by any known means including standard 

10 epimerization (e.g. via alkaline treatment), substitution and coupling techniques. The 
hexose can be selectively protected to give the appropriate hexa-furanose, as taught by 
Townsend Chemistry of Nucleosides and Nucleotides. Plenum Press, 1994. 

The r-hydroxyl can be optionally activated to a suitable leaving group such as an 
acyl group or a halogen via acylation or halogenation, respectively. The optionally 

1 5 activated sugar can then be coupled to the BASE by methods well known to those skilled in 
the art, as taught by Townsend Chemistry of Nucleosides and Nucleotides. Plenum Press, 
1994. For example, an acylated sugar can be coupled to a silylated base with a Lewis acid, 
such as tin tetrachloride, titanium tetrachloride or trimethylsilyltriflate in the appropriate 
solvent at a suitable temperature. Alternatively, a halo-sugar can be coupled to a silylated 

20 base with the presence of trunethylsilyltriflate. 
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The V-CHtOH, if protected, can be selectively deprotected by methods well known 
in the art. The resultant primaiy hydroxy! can be fimctionalized to yield various C-branched 
nucleosides. For example, the primaiy hydroxyl can be reduced to give the methyl, using a 
suitable reducing agent Ahematively, the hydro:grl can be activated prior to reduction to 
fecilitate the reaction; i.e. via the Barton reduction. In an alternate embodiment, the primaiy 
hydroxyl can be oxidized to the aldehyde, then coupled with a carijon nucleophile, such as a 
Grignard reagent, an oiganoUthram, lithium dialkylcopper or R*-SiM^ in TBAF with the 
appropriate non-protic solvent at a suitable temperature. 

In a particular embodfanent, the I'-C-branched ribonudeoside is desfred. The 
synthesis of a ribonucleoside is shown m Scheme 2. Ahematively, deoxyribo-nucleoside is 
desued. To obtam these nucleosides, the formed ribonucleoside can optionally be protected 
by methods well known to those skifled in the art, as taught by Greene et al. Protective 
Groups in Orsanic Synfliesis, John Wiley and Sons, Second Edition, 1991, and tbea the 2'- 
OH can be reduced with a suitable reducing agent Optionally, the 2'-hydro3Qrl can be 
activated to j&cilitate reduction; i.e. via the Barton reduction. 

Scheme 2 

,0R4 
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In addition, the L-enantiomers corresponding to the compounds of the invention can 
be prepared following the same general methods (1 or 2), beginning with the coiresponding 
L-sugar or nucleoside L-enantiomer as starting material. 
B. General Synthesis of 2 '-C-Branched Nucleosides 

2*-C-Branched ribonucleosides of the following structure: 



Base 



r7 



wherein Base, R'. R^. R^ R*, r« r7, r9^ rIO^ y, W', W^ X, X', and X^ are as 
defined herein can be prepared by one of the followmg general methods. 
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7. Glycosylation of the nucleobase with an appropriately modified sugar 

The key starting material for fhis process is an appropriately substituted sugar with a 
2*-0H and 2'-H, with the appropriate leaving group (LG), for example an acyl group or a 
halogen. The sugar can be purchased or can be prepared by any knoivn means mcluding 
S standard epimerization, substitution, oxidation and reduction techniques. The substituted 
sugar can then be oxidized with the appropriate oxidizing agent m a compatible solvent at a 
suitable temperature to yield the 2'-modified sugar. Possible oxidizing agents are Jones 
reagent (a mixture of chromic acid and sulfuric acid), CoUins's reagent (dipyridine Cr(VI) 
oxide, Corey's reagent Q}yridmium chlorochromate), pyridinium dichromate, acid 

10 dichromate, potassium permanganate, Mh02, ruthenium tetroxide, phase transfer catalysts 
such as chromic acid or pemianganate supported on a polymer, Cb-pyridine, IhOz- 
ammonium molybdate, NaBrCVCAN, NaOCl in HOAc, copper chromite, copper oxide, 
Raney nickel, palladium acetate, Meerwm-Pondorf-Verley reagent (aluminum r-butoxide 
with another ketone) and iV-bromosuccmimide. 

IS Then coupling of an organometallic carbon nucleophile, such as a Grignard reagent, 

an organolithium, lithium dialkylcopper or R^-SiMe3 in TBAF with the ketone with the 
appropriate non-protic solvent at a suitable temperature, yields the 2'-alkylated sugar. The 
alkylated sugar can be optionally protected witii a suitable protecting group, preferably with 
an acyl or silyl group, by methods well known to those skilled m the art, as taught by 

20 Greene et al Protective Groups in Organic Synthesis. John Wiley and Sons, Second 
Edition, 1991. 

The optionally protected sugar can then be coupled to the BASE by methods well 
known to those skilled in the art, as taught by Townsend Chemistrv of Nucleosides and 
Nucleotides. Plenum Press, 1994. For example, an acylated sugar can be coupled to a 
25 silylated base with a Lewis acid, such as tin tetrachloride, titanium tetrachloride or 
trimethylsilyltriOate in the appropriate solvent at a suitable temperature. Alternatively, a 
halo-sugar can be coupled to a silylated base with the presence of trimethylsilyltriflate. 

Subsequently, the nucleoside can be deprotected by methods well known to those 
sldlled in the art, as taught by Greene et al Protective Groups in Organic Synthesis. John 
30 Wiley and Sons, Second Edition, 199L 

In a particular embodiment, the 2'-C-branched ribonucleoside is desired. The 
synthesis of a ribonucleoside is shown in Scheme 3. Alternatively, deoxyribo-nucleosidc is 
desired. To obtain these nucleosides, the formed ribonucleoside can optionally be protected 
by methods well known to diose skilled in the art, as taught by Greene et al Protective 
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Groups in Organic Synthesis, John Wiley and Sons, Second Edition, 1991, and then the 2*- 
OH can be reduced with a suitable reducing agent. Optionally, the 2'-hydroxyl can be 
activated to fecilitate reduction; i.e. via the Barton reduction. 

Scheme 3 
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2. Modification of a pre-formed nucleoside 

The key starting material for this process is an appropriately substituted nucleoside 
with a 2*-0H and 2'-H. The nucleoside can be purchased or can be prepared by any known 
means including standard coupling techniques. The nucleoside can be optionally protected 
with suitable protecting groups, preferably with acyl or sUyl groups, by methods well 
known to those skiUed in the art, as taught by Greene et al. Protective Gmups in Qr^ anir. 
Synthesis. John Wiley and Sons, Second Edition, 1991 . 

. The appropriately protected nucleoside can then be oxidized with the appropriate 
oxidizing agent in a compatible solvent at a suitable temperature to yield the 2'-modified 
sugar. Possible oxidizing agents are Jones reagent (a mixture of chromic acid and sulfuric 
acid), CoUins's reagent (dipyridine Cr(VI) oxide, Corey's reagent (pyridinium 
chlorochrwnate), pyridinium dichromate, acid dichromate, potassium permanganate, MnOz, 
ruthenium tetroxide, phase transfer catafysts such as chromic acid or pemianganate 
supported on a polymer, Qj-pyridine, HbOrammonium molybdate, NaBrOj-CAN, NaOCl 
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in HOAc, copper chromite, copper oxide, Raney nickel, palladium acetate, Meerwin- 
Pondorf-Verley reagent (aluminum /-butoxide with another ketone) and iV- 
bromosuccinimide. 

Subsequently, the nucleoside can be deprotected by methods well known to those 
skilled in the art, as taught by GreeneGreene et al Protective Groups in Organic Synthesis. 
John Wiley and Sons, Second Edition, 1991. 

In a particular ^bodiment, the 2'-C-branched ribonucleoside is desired. The 
synthesis of a ribonucleoside is shown in Scheme 4. Alternatively, deoxyribo-nucleoside is 
desired. To obtain these nucleosides, the formed ribonucleoside can optionally be protected 
by methods well known to those skilled in the art, as taught by Greene et d. Protective 
Groups in Organic Synthesis, John Wiley and Sons, Second Edition, 1991, and then the 2'- 
OH can be reduced with a suitable reducmg agent. Optionally, the 2'-hydro}Q^l can be 
activated to facilitate reduction; i.e. via the Barton reduction. 

Scheme 4 
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In another embodiment of the invention, the L-enantiomers are desired. Therefore, 
the L-enantiomers can be corresponding to the compounds of the invention can be prepared 
following the same foregoing general methods, beginning with the corresponding L-sugar 
or nucleoside L-enantiomer as starting material. 
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C General Synthesis of 3 -C-Branched Nucleosides 

3*-C-Branched ribonucleosides of the following structure: 

Base 




wherein Base, R\ R^ r8, r9 y, W^ W^ X, X*, and are as 

defined herein can be prepared by one of the following general methods. 
/ Glycosylation of the nucleobase with an appropriately modified sug^n^ 

The key starting material for this process is an appropriately substituted sugar with a 
3'-0H and 3'-H, with the appropriate leaving group (LG), for example an acyl group or a 
halogen. The sugar can be purchased or can be prepared by any known means including 
standard epunerization, substitution, oxidation and reduction techniques. The substituted 
sugar can then be oxidized with the appropriate oxidizing agent in a compatible solvent at a 
suitable temperature to yield the 3'-modified sugar. Possible oxidizing agents are Jones 
reagent (a mbtture of chromic acid and sulfuric acid), CoUms's reagent (dipyridme Cr(VI) 
oxide, Corey's reagent (pyridmium chlorochromate), pyridinium dichromate, acid 
dichromate, potassium permanganate, MnQ2, ruthenium tetroxide, phase transfer catalysts 
such as chromic acid or permanganate supported on a polymer, Cfc-pyridine, H2Q2- 
ammonium molybdate, NaBrQz-CAN, NaOCl in HOAc, copper chromite, copper oxide, 
Raney nickel, palladium acetate, Meerwin-PondoriF-Verley reagent (aluminum /-butoxide 
with another ketone) and JV-bromosuccinimide. 

Then coupling of an organometallic carbon nucleophile, such as a Grignard reagent, 
an organolithium, lithium dialkylcopper or R^-SiMea in TBAF with the ketone with the 
appropriate non-protic solvent at a suitable temperature, yields the 3'-C-branched sugar. 
The 3'-C-branched sugar can be optionally protected with a suitable protecting group, 
preferably with an acyl or silyl group, by methods well known to those skilled in the art, as 
taught by Greene et al Protective Gr oups in Organic Synthesis. John Wiley and Sons, 
Second Edition, 1991. 

The optionally protected sugar can then be coupled to the BASE by methods well 
known to those skilled in the art, as taught by Townsend Chemistry of Nucleosides and 
Nucleotides, Plenum Press, 1994. For example, an acylated sugar can be coupled to a 
silylated base with a Lewis acid, such as tin tetrachloride, titanium tetrachloride or 
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trimethylsilyltriflate in the appropriate solvent at a suitable temperature. Alternatively, a 
halo-sugar can be coupled to a silylated base with tiie presence of trimethylsilyltriflate. 

Subsequently, the nucleoside can be deprotected by methods well known to those 
skilled m the art, as taught by Greene et al Protective Groups m Organic Synthesis. John 
Wiley and Sons, Second Edition, 1991. 

In a particular embodiment, the 3'-C-branched ribonucleoside is desfred. The 
synthesis of a ribonucleoside is shown in Scheme 5. Alternatively, deo^gribo-nucleoside is 
desured. To obtain these nucleosides, the formed ribonucleoside can optionally be protected 
by methods well known to those skilled in the art, as taught by Greene et al. Protective 
Groups in Organic Synthesis. John Wiley and Sons, Second Edition, 1991, and then the 2*- 
OH can be reduced with a suitable reducinjg agent. Optionally, the I'-hydroxyl can be 
activated to facilitate reduction; i.e. via the Barton reduction. 



Scheme 5 
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2 Modiflcc^ion of a pre-formed nucleoside 

The key starting material for this process is an appropriately substituted nucleoside 
with a 3'-0H and 3'-H. The nucleoside can be purchased or can be prepared by any known 
means including standard coupling techniques. The nucleoside can be optionally protected 
with suitable protecting groups, preferably with acyl or silyl groups, by methods well 
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known to those skilled in the art, as taught by Greene et al Protective Groups in Organic 
Synthesis, John Wiley and Sons, Second Edition, 1991. 

The appropriately protected nucleoside can then be oxidized with the appropriate 
oxidizing agent m a compatible solvent at a suitable temperature to yield the 2'-modified 
sugar. Possible oxidizing agents are Jones reagent (a mbcture of chromic acid and sulfuric 
acid), Collinses reagent (dipyridine Cr(Vl) oxide, Corey's reagent (pyridinium 
chlorochromate), pyridinium dichromate, acid dichromate, potassium permanganate, MnOs, 
ruthenium tetroxide, phase transfer catalysts such as chromic acid or permanganate 
supported on a polymer, Cb-pyridine, H2Q2-ammonium molybdate, NaBrOrOAN, NaOCl 
in HOAc, copper chromite, copper oxide, Raney nickel, palladium acetate, Nfeerwm- 
Pondorf-Verley reagent (aluminum /-butoxide with another ketone) and N- 
bromosuccmimide. 

Subsequently, the nucleoside can be deprotected by methods well known to those 
skilled in the art, as taught by Greene et al Protective Groups in Organic Synthesis. John 
Wiley and Sons, Second Edition, 1991. 

In a particular embodiment, die 3*-C-branched ribonucleoside is desired. The 
synthesis of a ribonucleoside is shown in Scheme 6. Alternatively, deoxyribo-nucleoside is 
desired. To obtain these nucleosides, the formed ribonucleoside can optionally be protected 
by methods well known to those skilled m the art, as taught by Greene et al Protective 
Groups in Organic Synthesis. John Wiley and Sons, Second Edition, 1991, and then the 2% 
OH can be reduced with a suitable reducmg agent. Optionally, the 2*-hydroxyl can be 
activated to fecilitate reduction; i.e. via the Barton reduction. 
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Scheme 6 
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In another embodiment of the invention, the L-enantiomers are desired. Therefore, 
the L-enantiomers can be corresponding to the compounds of the invention can be prepared 
following the same foregoing general methods, beginning with the corresponding L-sugar 
or nucleoside L-enantiomer as starting material. 
D. General Synthesis of 4 '-C-Branched Nucleosides 

4'-C-Branched ribonucleosides of the following structure: 



wherein Base, R^ R^ R\ R^ R^ R^ R», R^ R^^, Y, W^ W^ W^ X, X^ and X' are 



as defined herein can be prepared by one of the following general methods. 
L Modificationfrom the pentodialdo-furanose 

The key starting material for this process is an appropriately substituted pentodialdo- 
furanose. The pentodialdo-furanose can be purchased or can be prepared by any known 
means including standard epimerization, substitution and cyclization techniques. 

In a preferred embodiment, die pentodialdo-furanose is prepared jftom the 
appropriately substituted hexose. The hexose can be purchased or can be prepared by any 




Base 



R'O. 
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known means including standard epimerization (e.g. via alkaline treatment), substitution 
and coupling techniques. The hexose can be either m the fiiranose form, or cyclized via any 
means known in the art, such as meAodology taught by Townsend Chemistry of 
Nucleosides and Nucleotides. Plenum Press» 1994, preferably by selectively protecting the 
5 hexose, to ^ve the appropriate hexafuranose. 

The 4'-hydroxymethylene of the hexafuranose then can be oxidized with die 
appropriate oxidizing agent in a compatible solvent at a suitable lempemture to yield the 4'- 
aldo-modifled sugar. Possible oxidizing agents are Swem reagents, Jones reagent (a 
mixture of chromic acid and sulfuric acid), CoUins's reagent (dipyridine CtQ/J) oxide, 

10 Corey's reagent (pyridinium cUorochromate), pyridiniimi dichromate, acid dichromate, 
potassium permanganate, MnQ2> ruthenium tetroxide, phase transfer catalysts such as 
chromic acid or permanganate supported on a polymer, Cl2-pyridme, H202-anunonium 
molybdate, NaBr02-CAN, NaOCl in HOAc, copper chromite, copper oxide, Raney nickel, 
palladium acetate, Meerwin-Pondorf-Verley reagent (alummum /-butoxide with another 

IS ketone) and JV-bromosuccinimide, though preferably using H3PO4, DMSO and DCC m a 
mixture of benzene/pyridine at room t^perature. 

Then, the pentodialdo-furanose can be optionally protected with a suitable protecting 
group, preferably with an acyl or silyl group, by methods well known to those skilled m the 
art, as taught by Greene et al Protective Groups in Organic Synthesis, John Wiley and 

20 Sons, Second Edition, 1991. In the presence of a base, such as sodium hydroxide, the 
protected pentodialdo-furanose can then be coiq)Ied with a suitable electrophilic alkyl, 
halogeno-alkyl (i.e. CF3), alkenyl or alkynyl (Le. allyl), to obtain the 4*-alkylated sugar. 
Altematively, the protected pentodialdo-furanose can be coupled with the corresponding 
carbonyl, such as formaldehyde, in the presence of a base, such as sodium hydroxide, with 

25 the appropriate polar solvent, such as dioxane, at a suitable temperature, which can tiien be 
reduced with an appropriate reducing agent to give the 4'-alkylated sugar. In one 
embodiment, the reduction is carried out using PhOC(S)Cl, DMAP, preferably in 
acetonitrile at room temperature, followed by treatment of ACCN and TMSS refluxed m 
toluene. 

30 The optionally activated sugar can then be coupled to the BASE by methods well 

known to those skilled in the art, as taught by Townsend Chemistry of Nucleosides and 
Nucleotides. Plenum Press, 1994. For example, an acylated sugar can be coupled to a 
silylated base with a Lewis acid, such as tin tetrachloride, titanium tetrachloride or 
trimethylsilyltriflate in the appropriate solvent at a suitable temperature. 
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Subsequently, the nucleoside can be deprotected by methods well known to those 
skilled in the art, as taught by Greene et al Protective Groups in Organic Synthesis. John 
Wiley and Sons, Second Edition, 1991. 

In a particular embodiment, the 4'-C-branched ribonucleoside is desired. 
S Alternatively, deoxyribonucleoside is desired. To obtain these deo?tyribo-nucleosides, a 
fonned ribo-nucleoside can optionally be protected by metiiods well known to those skilled 
m the art, as taught by Greene et al Protective Groups m Organic Sy nthesiX John Wiley 
and Sons, Second Edition, 1991, and then tiie 2'-OH can be reduced with a suitable 
reducing agent Optionally, the 2'-hydroxyl can be activated to facilitate reduction; i.e. via 

10 the Barton reduction. 

In another embodiment of the mvention, the L-enantiomers are desired. Therefore, 
the L-enantiomers can be corresponding to the compounds of the invention can be prepared 
following the same foregomg general methods, beginning with the corresponding L- 
pentodialdo-fiiranose as starting material. 

15 E, General Synthesis of2' and/or 3 '-Prodrugs 

The key starting material for this process is an appropriately substituted \\ 2\ 3* or 
4'-branched P-D or P-L nucleosides. The branched nucleoside can be purchased or can be 
prepared by any known means including the techniques disclosed herein. The branched 
nucleoside can be optionally protected with a suitable protecting group, preferably with a 

20 silyl group, by methods well known to those skilled in the art, as taught by Greene et al 
Protective Groups in Organic Synthesis. John Wiley and Sons, Second Edition, 1991. The 
protected branched nucleoside can then be coupled with a suitable acyl doner, such as an 
acyl chloride and/or an acyl anhydride with the appropriate protic or aprotic solvent at a 
suitable temperature, to give the 2' and/or 3' prodrug of 1 2\ V or 4'-branched p-D or p-L 

25 nucleoside. Alternatively, the protected branched nucleoside can then be coupled with a 
suitable acyl, such as a carboxylic acid, such as alkanoic acid and/or amino acid residue, 
optionally with a suitable coupling agent, with the appropriate aprotic solvent at a suitable 
temperature, to give tiie 2' and/or 3' prodrug of T, 2\ 3* or 4'-branched p-D or P«L 
nucleoside. Possible coupling reagents are any reagents that promote coupling, including 

30 but are not limiting to, Mitsunobu reagents (e.g. diisopropyl azodicarboxylate and diethyl 
azodicarboxylate) with triphenylphosphine or various carbodiimides. 

For example, simple amino-alcohols can be esterified using acid chlorides in 
refluxing acetonitrile-benzene mixture (See Scheme 7 below: Synthetic Communications^ 
1978, S(5), 327-333; hereby incorporated by reference). Alternatively, esterification can be 
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achieved using an anhydride, as described in J, Am. Chem. Soc, 1999, 727(24), S661-5664, 
which is hereby incorportated by reference. See Figures 2, 3 and 4. 



The present invention is described by way of illustration, in the following examples. It will 
be understood by one of ordinary skill in the art that these examples are in no way limitmg 
and that variations of detail can be made without departing from the spirit and scope of the 
present invention. 

EXAMPLE 1: PREPARATION OF l'-C-M£THYLRIBOADENIN£ VIA 6-AMINO-9-(l-DEOXY-p- 



Melting points were determined on a Mel-temp n apparatus and are uncorrected. 
NMR spectra were recorded on a Broker 400 AMX spectrometer at 400 MHz for NMR 
and 1 00 MHz for ^^C NMR with IMS as internal standard. Chemical shifts (5) are reported 
m parts per million (ppm), and signals are reported as s (singlet), d (doublet), t (triplet), q 
(quartet), m (multiplet), or bs (broad singlet). IR spectra were measured on a Nicolet 510P 
FT-IR spectrometer. Mass spectra were recorded on a Micromass Autospec high-resolution 
mass spectrometer. TLC were performed on Uniplates (silica gel) purchased from Analtech 
Co. Cohmm chromatogrq)hy was performed using ei&er silica gel-60 (220-440 mesh) for 
flash chromatography or silica gel G (TLC grade, > 440 mesh) for vacuum flash column 
chromatography. UV spectra were obtained on a Beckman DU 6S0 spectrophotometer. 
Elemental analysis was performed by Atlantic Microlab, Lie, Norcross, GA, or Galbraith 
Laboratories, Inc., Knoxville, TN. HPLC was performed wife a Waters HPLC system 
(Millipore Coq)oration, Milford, MA) equipped with a Model 600 controller, a Model 996 
photodiode array detector and a Model 717 plus autosampler. Millennium 2010 software 
was used for system control, data acquisition and processing. A chiralyser polarhnetric 



Scheme 7 




ACN: acetonitrile 



]>-PSICOFURANOSYL)PURINE 
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detector, Pcrkin-Elmer Model 241MC polarimeter (Wilton, CT), was used for the 

determination of optical rotations. 

Synthesis ofl 'C-methylriba-8-metfiyladenine 

The title compound could also be prepared according to a published procedure (J. 
Farkas, and F. Sorm, •*Nucleic acid components and flieir analogues. XCIV. Synthesis of 6- 
amino-9-(l-deoxy.p.I>psicofuranosyl)purine*' Collect Czech Chem. Commun. 1967, 32, 
2663-2667; J. Parkas**, Collect Czech Chem. Commun. 1966, 31, 1535) (Scheme 8). 

Scheme 8 




In a similar manner, but using Ihe iq>propriate sugar and purine bases, die following 
nucleosides of Formula XXIV are prepared. 

Y 




(XXIV) 

wherein R', r', x', X^ and Y are defined herein. 
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Alternatively, the following nucleosides of Formula XXV are prepared, using the 
appropriate sugar and pyrimidine bases. 



5 wherein R^ R^ R^ X^ X^ and Y are defined herein. 

Alternatively, the following nucleosides of Formula XXVI are prepared, usmg the 
appropriate sugar and pyrimidine or purine bases. 

Base 



(XXVI) 

wherein R^ R^, R^ X, and Base are defined herein. 

Alternatively, the following nucleosides of Formula XXVII are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 

Base 



Y 




(XXV) 




15 




(XXVII) 

wherein R\ R^ R^ X, and Base are defined herein. 



Alternatively, the following nucleosides of Formula XXVIII are prepared, using the 
20 appropriate sugar and pyrunidine or piuine bases. 
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Base 




(XXVin) 

wherein R^ R^ X, and Base are defined herein. 



Alternatively, the following nucleosides of Formula XXDC are prepared, using the 
appropriate sugar and pyriniidine or purine bases. 



Base 



(XXDQ 



wherein R', R*, R', R*, X, R', R'°, and Base are defined herein. 



EXAMPLE 2: PREPARATION OfI'-C-METHYLRIBO-S-METBYLADENINE 
The title compound was prepared according to a published procedure (RJB. Hany- 
O'kuru, J.M. Smilh, and MS. Wolfe, "A short, flexible route toward 2'-C-branched 
ribonucieosides", J.Org. Clwm. 1997, ^ 1754-1759) (Scheme 9). 



Scheme 9 




(a) Dess-Martin periodinane; (b) MeMgBr / TiCL,; (c) BzCl, DMAP, EtjN; (d) 
bis(trimethylsilyl)acetamide, N*-benzoyl adenine, TMSOTf; (e) NH3 /MeOH 
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The 3 '-prodrug of the 2*-branched nucleoside was prepared according to published 
procedure (Synthetic Communications, 1978, 5(5), 327-333; J. Am. Chem. Soc, 1999, 
i2i(24), S661-S664). Alternatively, the 2'-branched nucleoside can be esterified without 

S protection (Scheme 9b). Carbonyldiimidazole (377 mg, 2.33 mmol) was added to a 
solution of N-(tert-butoxycarbonyl)-L-valine (507 mg, 2.33 mmol) in 15 mL of anhydrous 
tetrahydrofiiran. The mixture was stirred at 20 for one hour and at 50 for 10 minutes 
and then added to a solution of 4-Amino-l-(3,4-dihydroxy-5-hydroxymethyl-3-methyl- 
tetrahydro-fiiran-2-yl)-7Jy-pyrimidine-2-one (500 mfc 1.95 mmol), 4- 

10 (dimethylamino)pyridine (25 mg, 0.195 mmol), trietfaylamine (5 mL) in anhydrous N,N- 
dimetfaylformamide (10 mL), wUch is also sturing at SO '^C. The reaction mixture was 
stirred at SO for one hour and then examined by HPLC. HPLC analysis indicated the 
formation of 52% of the desired ester, 17% of starting material in addition to undeshed by- 
products. The 3'-0H of 4-aniino-l-(3,4-dihydroxy-5-hydroxymethyl-3-methyl-tetrahydro- 

15 furan-2-yl)-i£r-pyrimidine-2-one tends to react selectively when coupled with BOC-Val. 

In a similar manner, but usmg die appropriate sugar and purine bases, the following 
nucleosides of Formula XXX are prepared. 



Y 




(XXX) 

20 wherein R\ R^ X\ X^ and Y are defined herein. 
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Alternatively, the following nucleosides of Formula XXXI are prepared, using the 
appropriate sugar and pyrimidine bases. 

Y 




r'o. 



N H,C 

¥^ 

OR* («' 

(XXXI) 

wherein R', R^ x', and Y are defined herein. 



Alternatively, the foUowmg nucleosides of Foimula XXXH arc prepared, using the 
appropriate sugar and pyrimidme or purine bases. 

Base 



R'O. 




wherein R\ R\ r\ R« X, and Base are defined herein. 



Alternatively, die following nucleosides of Formula XXXm are pr^ared, using the 
appropriate sugar and pyrimidine or purine bases. 



R'O, 




wherein R', R^ R* X, and Base are defuied herein. 



Alternatively, the following nucleosides of Fonnula XXXIV are prepared, using the 
appropriate sugar and pyrimidine or purme bases. 
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Base 



(XXXIV) 



wherein R^ R^ X, and Base are defined herein. 



Alternatively, the following nucleosides of Formula XXXV are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 



Base 



(XXXV) 



wherein R', R*. R', R', R'°, X, and Base are defined herein. 



10 



15 



EXAMPLE 3: Preparation Of 3*-C-Methvlribo-8-A^th¥ladenink 
The title compound can be prepared according to a published procedure (R.F. Nutt; 
M.J. Diclcinson, F.W. Holly, and E. Walton, "Branched-chain sugar nucleosides. IE. 3'-C- 
methyladenine ", J.Org. Chem. 1968, 33, 1789-1795) (Scheme 10). 

Scheme 10 



O-^ OHOH 



R = CH3 
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(a>RuC)2 /NaI04; (b) MeMgl / TiCU; (c) HCl / MeOH /H2O; (d) BzCl /pyridine; (e) AcBr, 
HBr / AcOH; (f) chloromercuri-6-benzamidopurine; (g) NH3 / ^feOH. 



138 



wo 2004/002999 



PCT/IB2003/003246 



In a similar manner, but using the appropriate sugar and purine bases, the following 
nucleosides of Fonnula XXXVI are prepared. 



Y 




wherein R\ R^, X^ X^ and Y are defmed herein. 



Alternatively, the following nucleosides of Formula XXXVn are prepared, using the 
appropriate sugar and pyrimidine bases. 

Y 




Qft* OR* 

(XXXVII) 

wherein R\ R^ R^ X^ X^ and Y are defined herein. 



Alternatively, the following nucleosides of Formula XXXVni are prepared, using flie 
appropriate sugar and pyrimidine or purine bases. 



R*o 




OR* OR^ 

(XXXVin) 



wherem R^ R^ R^ R^ X, and Base are defined herein. 
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Alternatively, the following nucleosides of Fonnula XXXIX are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 

Base 



OR* 

(XXXK) 

wherein R^, R^ X, and Base are defined herein. 

Alternatively, the following nucleosides of Fonnula XXXX are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 

Base 



(XXXX) 

wherein R\ R^ R^, X, and Base are defined herein. 

Alternatively, the following nucleosides of Formula XXXXI are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 



(XXXXI) 

wherein R^ R*, R^, R^ R', X, and Baseare defined herein. 

EXAMPLE 4: Preparation Of 1-0-Methyi/-2^-0-Isopropylid£ne-|3-D- 

RIBOFURANOS£-(1) 

The title compound can be prepared accordmg to a published procedure (Leonard, 
N. J.; Carraway, K. L. "5-Aniino-5-deoxyribose derivatives. Synthesis and use m the 
preparation of "reversed" nucleosides" J. Heterocvcl. Chem. 1966, J, 485-489). 






140 



wo 2004/002999 



PCT/IB2003/003246 



A solution of 50.0 g (034 mole) of dry D-ribose in 1.0 L of acetone, 100 mL of 2,2- 
dimethoxypropane, 200 mL of methanol containing 20 mL of methanol saturated with 
hydrogen chloride at O^'C was stirred overnight at room temperature. The resulting solution 
was neutralized with pyridine and evaporated under reduced pressure. The resulting oil was 

5 partitioned between 400 mL of water and 400 mL of methylene chloride. The water layer 
was extracted twice with methylene chloride (400 mL). The combined organic extracts 
were dried over sodium sul&te and evaporated under reduced pressure. The residue was 
purified by silica gel column chromatography [eluent: stepwise gradient of methanol (1-2%) 
in methylene chloride] to give pure 1 (52.1 g, 75%) as a yellow syrup. ^H-NMR (CDCI3): 5 

10 5.00 (s, IH, H-1), 4.86 (d, IH, H-2, J2.3 = 5.9 Hz), 4.61 (d, IH, H-3, J3-2 = 5.9 Hz), 4.46 (t, 
IH, H-4, J4.5 - 2.7 Hz), 3.77-3.61 (m, 2H, H-5 and H-5'), 3.46 (s, IH, OCH3X 3.0-2.4 (br s, 
IH, OH-5), 1.51 (s, 3H CH3), L34 (s, 3H CH3); MS (matrix GT): FAB>0 m/z 173 (M- 
OCH3)^ 

EXAMPLE 5: PREPARATION OF l-0-METHYI^2^-0-IS0PR0PYLroENI>P-D- 
15 PENTODIALD0-RIB0FURAN0SE-(2) 

The title compound can be prepared according to a published procedure (Jones, G. 
H.; Mo£&tt, J. G. Oxidation of carbohydrates by the sulfoxide-carbodiimide and related 
methods. Oxidation with dicyclohe;^icarbodiimide-DMSO, diisopropylcarbodiimide- 
DMSO, acetic anhydride-DMSO, and phosphorus pentoxide-DMSO: in Methods in 

20 Carbohydrate Chemistry; Whisler, R. L. and Moffatt, J. L. Eds; Academic Press: New 
York, 1972; 315-322). 

Compound 1 was co-evapomted twice with anhydrous pyridine. 
Dicyclohexylcarbodi-unide (DCC, 137.8 g, 0.67 mol) was added to a solution of 1 (68:2 g, 
0.33 mole) in anhydrous benzene (670 mL), DMSO (500 mL) and pyridme (13.4 mL). To 

25. the resultmg solution, cooled to OX, was added a solution of anhydrous crystallme 
orthophosphoric acid (16.4 g, 0.167 mmol) in anhydrous DMSO (30 mL). The mixture was 
stin^ for 1.5 hours at 0°C and 18 hours at room temperature under argon atmosphere, 
diluted with ethyl acetate (1000 mL). A solution of oxalic acid dihydrate (63.1 & 038 mol) 
in DMSO (30 mL) was added and the reaction mixture was stirred at room tempemture 

30 during 1 hour and then filtered to eliminate precipitated dicyclohexylurea (DCU). The 
filtrate was concentrated to a volume of about 600 mL under reduced pressure and 
neutralized with a saturated aqueous sodium hydrogen carbonate solution (400 mL). Brine 
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(200 mL) was added and the organic layer was extracted with ethyl acetate (4x 1000 mL). 
The combined organic layers were concentrated to a volume of about 2000 mL, washed 
with a saturated aqueous sodium hydrogen carbonate solution (2x 700 mL), and with brine 
(2x 700 mL) before being dried over sodium sul&te and evaporated under reduced pressure. 

S A small fraction of the crude residue was purified on silica gel chromatography [eluent: 
chloroform/ethyl ether, 8:2] in order to confirm the structure of 2 which was obtained as a 
pale yellow solid. 'H-NMR (CDCI3): 5 9.61 (s, IH, H-5), 5.12 (s, IH, H-1), 5.08 (d, IH, H- 
2, J2-3 = 5.9 Hz), 4.53 (d, IH, H-3, J3.2 = 6^0 Hz), 4.51 (s, IH, H-4), 3.48 (s, IH, OCH3), 
1.56 (s, 3H CH3), 1.36 (s, 3H CH3); MS (matrix GT): FAB>0 m/z 203 (M+H)^ 171 (M- 

10 0CH3)^ 

EXAMPLE 6: Preparation of 4-C-HYDROXYMETinnL-l-0-METHYL-2^-0- 

ISOPROPYLIDENE-p-D-RIBOFURANOSE - (3) 

The title compound can be prepared according to a published procedure (Leland, D. 
L.; Kotick, M. P. "Studies on 4-C-(hydroxymethyl)pentofiiranoses. Synthesis of 9-[4-C- 

15 (hydroxymethyl)-a-L-threo-pentofuranosyl]adenme" Carbohvdr. Res . 1974, 3S, C9-C11; 
Jones, G. H.; Taniguchi, M.; Tegg, D.; Moffett, L G. "4-substituted nucleosides. 5. 
Hydroxylation of nucleoside 5'-aldehydes" J. Org. Chem. 1979, 44, 1309-1317; Gunic, E.; 
Girardet, J.-L.; Pietrzkowski, Z.; Esler, C; Wang, G. "Synthesis and cytotoxicity of 4'-C- 
and 5'-C-substituted Tovocamvcins" Bioorg. Med. Chem. 2001, P, 163-170). 

20 To a solution of the crude material (2) obtained above and 37% aqueous 

formaldehyde (167 mL) in dioxane (830 mL) was added aqueous sodium hydroxyde (2N, 
300 mL). The mixture was stirred at room temperature for 4 hours and neutralized by 
addition of Dowex 50 W X 2 (HT form). The resin was filtered, washed with methanol, and 
the combined filtrates were concentrated to dryness and coevaporated several times with 

25 absolute ethanol. Sodium formate which was precipitated from absolute ethanol was 
removed by filtration, the filtrate was concentrated to dryness and the residue was purified 
by silica gel column chromatography [eluent: stepwise gradient of methanol (0-4%) in 
chloroform] to give pure 3 (42.2 g, 54% from 1), which was recrystallized from 
cyclohexane. Mp = 94-95 (dec.) (lit.94-96.5; 97-98 : Refs :3,4), *H-NMR (DMSO-de): 5 

30 4.65 (s, IH, H-1), 4.44-4.37 (m, 3H, H-2, H-3 and OH-6), 4.27 (t, IH, OH-5, J = 5.6 Hz, J = 
6.0 Hz), 3.42-3.34 (m, 2H, H-S and H-6) 3.29 (dd, IH, H-5*, Jy-oH = 5.4 Hz, J5-5' = 11.4 
Hz), 3.11 (dd, IH, H-6', Je-^n = 5.7 Hz, J6-6' = 10.9 Hz), 3.03 (s, 3H, OCH3), 1.48 (s, 3H 
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CH3), 1.05 (s, 3H CH3); MS (matrix GT): FAB>0 m/z 469 (2M+H)'', 235 (M+H)^ 203 (M- 
OCH3)+ FAB<0 m/z 233 (M-H) . 

EXAMPLE 7: Preparation of 6-0-MoNOMETHOXYTRiTyL-4-C-HYDROxy]viE 

O-METimi-2^-0-ISOPROPYLIDENE-P-D-RIB0rURANOSE - (4) 

5 The title compound can be prepared according to a published procedure (Gunic, E.; 

Girardet, J,-L.; Pietrzkowski, Z.; Esler, C; Wang, G. "Synthesis and cytotoxicity of 4'-C- 
and 5'-C-substituted Tovocamvcins" Bioorg. Med, Chem. 2001, P, 163-170). 

To a solution of 3 (41.0 & 175 mmol) in pyridine (700 ml) was added by portions 
dimethoxytrityl chloride (60.5 g, 178 mmol) at +4^C. The reaction mixture was stirred for 3 

10 hours at room temperature. After addition of methanol, the reaction mixture was 
concentrated (200 ml) and then dissolved with ethyl acetate (2 L). The organic layer was 
washed with a 5% aqueous sodium hydrogen carbonate solution, with water and dried over 
sodium sulfate and tiien evaporated to dryness. Purification by silica gel column 
chromatography [eluent: ethyl acetate / hexane 15/85] afforded pure 4 (63.0 g, 68%) as a 

15 syrup. ^H-NMR (CDCI3): 5 7.5-6.9 (m, 13H, MMTr), 4.89 (s, IH, H-1), 4.72-4.62 (m, 3H, 
H-2, H.3 and OH-5), 3.82 (dd, IH, H-5, Js^h = 5.5 Hz, 15-5' = 10.5 Hz), 3.79 (s, 6H, 
0CH3), 3.54 (dd, IH, H-5', Js^-oh « 4.9 Hz, Js'-s = 10.5 Hz), 3.31 (s, 3H, OCH3), 3.24 (d, 
IH, H-6, J«. - 9.2 Hz), 3.13 (d, IH, H-6', J6--6 = 9.2 Hz), 124 (s, 3H CH3), 1.15 (s, 3H 
CH3); MS (matrix GT): FAB>0 m/z 303 (DMTr)^ 

20 EXAMPLE 8: PREPARATION OF 5-0-BENZ0YL4-C-HYDR0XYMETHYL.1-0-METHYL- 

2,3-O-ISOPROPYUDENE-P-D-RIBO-FURANOSE - (5) 
The title compound can be prepared according to a published procedure (Gunic, E.; 
Gu^et, J.-L.; Pietrdcowski, Z.; Esler, C; Wang, G. "Synthesis and cytotoxicity of 4'-C- 
and 5'-C-substituted Toyocamycins" Bioorg. Med. Chem. 2001, P, 163-170). 

25 To a solution of 4 (2.51 g, 4.68 mmol) in anhydrous pyridme (37 mL) was added 

under argon benzoyl chloride (1.09 mL, 9.36 mmol) and the reaction mature was stirred for 
13 hours at to room temperature. Then the reaction was cooled to OX and stopped with ice- 
cold water (100 mL). The water layer was extracted with methylene chloride (3D 200 mL). 
The combmed organic layers were washed with a saturated aqueous sodium hydrogen 

30 carbonate solution (2x 1 50 mL), with water (Ix 1 50 mL) and then dried over sodium sulfite 
and evaporated under reduced pressure. The residue was dissolved m 80% acetic acid (70.2 
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mL) and the mixture was stirred at room temperature for 3hr and concentrated to dryness. 
Purification by silica gel column chromatography [eluent: chloroform] afforded pure 5 (1.40 
g, 88%) as a syrup. ^H-NMR (CDCI3): 5 8.1-7.4 (m, 5H, C6H5CO), 5.08 (s, IH, H-1), 4.77 
(dd, 2H, H-2 and H-3, J = 6.1 Hz, J = 8.2 Hz), 4.51 (q, 2H, H-5 and H-5% J = 1 1.5 Hz, Js-s^ = 

23.8 Hz), 3.91 (t, 2H, H-6 and H-6', J = 12.3 Hz), 4.38 (s, IH, OCH3), 2.2-1.8 (brs, IH, 
OH-6), 1.57 (s, 3H CH3), 1.38 (s, 3H CH3); MS (matrix GT): FAB>0 m/z 677 (2M+H)^ 
339 (M+H)*, 307 (M-OCHs)^ 105 (CeHsCO)"" FAB<0 m/z 121 (C6H5CO2)'. 

EXAMPLE 9: Preparation of 5-0-Benzoyi^4-C-methyi^1-0-methyi>2^-0- 

ISOPROPYLTOENE-p-D-RIBOFURANOSE - (6) 

The title compound can be prepared according to a published procedure (Gunic, E.; 
Girardet, J.-L.; Pietrzkowski, Z.; Esler, C.; Wang, G. "Synthesis and cytotoxicity of 4'-C- 
and 5'-C-substituted Toyocamycins" Bioorg. Med. Chem. 2001, P, 163-170). 

A solution of 5 (37.6 g, 0.1 1 1 mol), 4-dimethylaminopyridine (DMA?, 40.7 g, 0.333 
mol) and phenoxythiocarbonyle chloride in anhydrous acetonitrile (1000 mL) was stirred at 
room temperature for 1 hour and concentrated to dryness. The residue was dissolved in 
methylene chloride (500 mL) and successively washed with 0.2 M hydrochloric acid (2x 
500 mL) and water (500 mL) before being dried over sodium sul&te, evaporated under 
reduced pressure and coevaporated several times with anhydrous toluene. The crude 
material was dissolved in anhydrous toluene (880 mL) and tris(trimethylsilyl)silane (TMSS, 

42.9 mL, 0.139 mol), and l,r-azobis(cyclohexanecarbonitrile) (ACCN, 6.8 g, 27.8 mmol) 
were added. The reaction mixture was stirred under reflux for 45 minutes, cooled to room 
temperature and concentrated under reduced pressure. The resulting residue was purified by 
silica gel colunm chromatography [eluent stepwise gradient of diethyl ether (5-20%) in 
petroleum ether] to give pure 6 (26.4 g, 74%) as a pale yellow syrap. *H-NMR (DMSO-ds): 
5 8.0-7.5 (m, 5H, CeHsCO), 4.85 (s, IH, H-1), 4.63 (dd, 2H, H-2 and H-3, J = 6.1 Hz, J = 
11.6 Hz), 424 (d, IH, H.5, Js-s' = H.l Hz), 4.10 (d, IH, H-5', Js'-s 11-1 Hz), 3.17 (s, IH, 
OCH3), 1.38 (s, 3H CH3), 1.30 (s, 3H CH3), 1.25 (s, 3H CH3); MS (matrix GT): FAB>0 m/z 
291 (M-OCHa)^ 105 (CeHsCO)"^ FABO m/z 121 (CeHsCCb)". 
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EXAMPLE 10: Prepaiuiionof5-0-Benzoyl-4-C-methyi^1,2^-0-acety^ 

RIBOFURANOSE - (7) 

Compound 6 (22.5 g, 70 mmol) was suspended in a 80% aqueous acetic acid 
solution (250 mL). The solution was heated at 100**C for 3 hours. The volume was then 
S reduced by half and coevaporated with absolute ethanol and pyridine. The oily residue was 
dissolved in pyridine (280 mL) and then cooled at OX. Acetic anhydride (80 mL) and 4- 
dimethylamino-pyridine (500 mg) were added. The reaction mixture was stirred at room 
temperature for 3 hours and then concentrated imder reduced pressure. The residue was 
dissolved with ethyl acetate (1 L) and successively washed with a saturated aqueous sodium 

10 hydrogen carbonate solution, a 1 M hydrochloric acid and water. The oiganic layer was 
dried over sodium sulfate and evirated under reduced pressure. The resulting residue 
was purified by silica gel column chromatography [eluent: stepwise gradient of diethyl ether 
(30-40%) in petroleum ether] to give pure 7 (16.2 g» 60%) as a pale yellow syrup. A small 
fraction of the material was re-purified on silica gel chromatography [same eluent: system] 

IS in order separate the a and the p anomers. 

a anomer: *H-NMR (DMSO-d6): 5 8.1-7.5 (m, 5H, CeHsCO), 6.34 (pt, IH, H-l, J = 2.4 Hz, 
J = 2,1 Hz), 5.49 (m, 2H, H-2 and H-3), 4.33 (q, 2H, H-5 and H-5', J = 11.6 Hz, J = 18.7 
Hz), 2.15 (s, 3H, CH3CO2), 2.11 (s, 3H, CH3CO2), 2.07 (s, 3H, CH3CO2), 1.37 (s, 3H, CH3); 
MS (matrix GT): FAB>0 m/z 335 (M-CH3CQ2y, 275 (M-CH3CO2'+H)^105 (CeHsCO)^ 

20 43 {CYkCOf FAB<0 m/z 121 (CeHsCCbX, 59 (CHsCCbX. 

P anomer: *H-NMR (DMSO-de): 5 8.1-7.5 (m, 5H, CeHsCO), 5.99 (s, IH, H-l), 5.46 (d, 
IH, H-2, J2-3 ^ 5.3 HZ), 5.30 (d, IH, H-2, J2.3 = 5.3 Hz), 4.39 (d, IH, H-S, Js-s- = 1 1.7 Hz), 
4.19 (d, IH, H-5', J5'.5 = 11.7 Hz), 2.10 (s, 3H, CH3CQ2), 2.06 (s, 3H, CH3CO2), 2.02 (s, 
3H, CH3CO2), 1.30 (s, 3H, CH3); MS (matrix GT): FAB>0 m/z 335 (M-CHsCCb-)*, 275 (M- 

25 CH3CO2>H)*,105 {C^sCOf, 43 (ClfcCO)^ FAB<0 m/z 121 (QHsCCb)', 59 (CHaCCb)'. 

EXAMPLE 11: PREPARATION OF 0-6-DIPHE^^IXCAraAM0YI^N^-IS0BOT 
DI-0-AC£TYL-5-C^B£NZOYL-4-C-METHYL-P-I>-R^ - 

(18) 

To a suspension of 0-6-diphenylcarbamoyl-8-methyl-N^-isobutyrylguanme in 
30 anhydrous toluene (20 mL) was added N,0-bis(trimethylsilyl)acetamide (1.92 mL, 7.9 
mmol). The reaction mixture was allowed to warm under reflux for 1 hour. Compound 7 
(1.55 g, 3-93 mmol) was dissolved in toluene (10 mL) and trimethylsilyltrifluoro- 



wo 2004/002999 



PCT/IB2003/003246 



methanesulfonate (TMSTQ (915 mL, 4.72 mmol) was added. The mixture was heated 
under reflux for 30 minutes. The solution was then cooled to room temperature and 
neutralized with a 5% aqueous sodium hydrogen carbonate solution. The reaction mixture 
was diluted with efliyl acetate (200 mL). The organic phase was washed with a 5% aqueous 
sodium hydrogen carbonate solution (150 mL) and with water (2x 150 mL). The organic 
layer was dried over Na2S04 and evaporated to dryness. The residue was purified by silica 
gel column chromatography [eluent stepwise gradient of diethyl ether (70-90%) in 
petroleum ether] to afiford 18. 

EXAMPLE 12: PlffiPAIUTIONOF9-(4-C-METHYI/-P-I>-lUBOnJlUNOS^^ 

METHYLGUANINE - (19) 

The title compound can be prepared according to a published procedure from 18 
(Waga, T.; Nishizald, T.; Miyakawa, L; Qrhui, H.; Meguro, H. "Synthesis of 4'-C- 
methylnucleosides" Biosci. Biotechnol. Biochem. 1QQ3 57, 1433-1438). 

A solution of 18 in methanolic ammonia (previously saturated at -lO^'C) (20 mL) 
was stirred at room temperature overnight. The solvent was evaporated under reduced 
pressure and the residue was partitioned between mediylene chloride (60 mL) and water (60 
mL). The aqueous layer was washed with methylene chloride (2x 60 mL), concentrated 
under reduced pressure. The residue was purified by an RP18 column chromatography 
[eluent water/acetonitrile 95/5] to afford 19. 

EXAMPLE 13: 9-(2^di-0-acetyl-5-0-benzoyl-4-C-methyl-P-1^ 

8-METHYLADENINE - (20) 
A solution of 7 (1.10 g, 2.79 mmol) in anhydrous acetonitrile (50 ml) was treated 
with 8-methyladenme and stannic chloride (SnCli, 660 pL, 5.58 mmol) and stiired at room 
temperature overnight. The solution was concentrated under reduced pressure, diluted with 
chloroform (100 mL) and treated with a cold saturated aqueous solution of NaHCQs (100 
ml). The mixture was filtered on celite, and the precipitate was washed with hot 
chloroform. The filtrates were combmed, washed with water (100 ml) and brine (100 ml), 
dried (Na2S04), and evaporated under reduced pressure. The residue was purified by silica 
gel column chromatography [eluent: stepwise gradient of methanol (3-5%) in 
dichloromefliane] to afford 20. 
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EXAMPLE 14: PIUBa?ARAX10NOF9-(4-C-METHYI/-^-D-IttBOFU^ 

METHYLADENINE - (21) 

The title compound can be prepared according to a published procedure from 20 
(Waga, T.; Nishizaki, T.; Miyakawa, L; Orhui, H.; Meguro, H. "Synthesis of 4'-C- 
metfayhiucleosides" Biosci. BiotechnoL Biochem, 1993. 57, 1433-1438). 

A solution of 20 in methanolic ammonia Qneviously saturated at -lO^^C) (50 mL) 
was stirred at room temperature overnight. The solvent was evaporated under reduced 
pressure and the residue was partitioned between methylene chloride (100 ml) and water 
(100 ml). The aqueous layer was washed with methylene chloride (2x 100 mL), and 
concentrated under reduced pressure. The residue was purified by silica gel column 
chromatography [eluent: stepwise gradient of methanol (10-30%) m ethyl acetate] to aflfoid 
21- 

In a similar manner, but using the appropriate sugar and purine bases, the following 
nucleosides of Formula XXXXU are prepared. 



Y 




(XXXXII) 

wherein R^ X^ and Y are defined herein. 

EXAMPLE 15: PREPARATION OF 1-(5-0-BENZOYI/-4-C-METHYI^2,3-0-ACETYI>P-I>- 
RIBOFURANOSYL)-6-METHYLURACIL - (8) 

A suspension of 6-methyluracil was treated with hexamethyldisilazane (HMDS, 21 
mL) and a catalytic amount of ammonium sulfate during 17 hours under reflux. After 
cooling to room temperature, the mixture was evaporated under reduced pressure, and the 
residue, obtained as a colorless oil, was diluted with anhydrous 1,2-dichloroethane (7.5 
mL). To the resulting solution was added 7 (0.99 g, 2.51 mmol) in anhydrous 1,2- 
dichloroethane (14 mL), followed by addition of trimethylsilyl trifluoromethanesulfonate 
(IMSTf, 0.97 mL, 5.02 mmol). The solution was stirred for 2.5 hours at room temperature 
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under argon atmosphere, then diluted with chloroform (150 mL), washed with the same 
volume of a saturated aqueous sodium hydrogen carbonate solution and finally with water 
(2x 100 mL>. The organic phase was dried over sodium sulfete, then evaporated under 
reduced pressure. The resulting crude material was purified by silica gel column 
chromatography [eluent: stepwise gradient of methanol (0-2%) m chloroform] to afford 
pure 8. 

EXAAIPLE 16: PREPARATION OF l-(4-C-METHYL-P-D.RIBOFURANOSYL)-6- 

METHYLURACIL- (9) 

The title compound can be prepared accordmg to a published procedure fi'om 8 
(Waga, T.; Nishizaki, T.; Miyakawa, L; Orhui, H.; Meguro, H. "Synthesis of 4*«<:- 
methyhiucleosides" Biosci. BiotechnoL Biochem. 1993, 57, 1433-1438). 

A solution of 8 in methanolic ammonia (previously saturated at -10°C) (27 mL) was 
stirred at room temperature overnight. The solvent was evaporated under reduced pressure 
and the residue was partitioned between metiiylene chloride (40 mL) and water (40 mL). 
The aqueous layer was washed with methylene chloride (2x 40 mL), concentrated under 
reduced pressure and coevaporated several times with absolute ethanol. Reciystallization 
&om a mbcture absolute ethanol/methanol gave 9. 

EXAMPLE 17: Preparation of 1-(5-0-Benzoyi>-4-C-methyl-2^-0-acetyi^P-I)- 

RIBOFimANOSYL)-4-TfflO-6-METHYL-lJRACIL- (10) 

Lawesson's reagent (926 mg, 2.29 mmol) was added under argon to a solution of 8 
in anhydrous 1,2-dichloroethane (65 mL) and the reaction mixture was stirred overnight 
under reflux. The solvent was evaporated under reduced pressure and the residue was 
purified by silica gel column chromatography [eluent: stepwise gradient of methanol (1-2%) 
in chloroform] to give pure 10. 

EXAMPLE 18: PREPARATION OF l-(4-C-METHYI^p-D.RIBOFURANOSYL)-4-THIO-6- 

METHYLURACIL - (11) 

A solution of 10 in metiianolic ammonia (previously saturated at -lOT) (27 mL) 
was stirred at room temperature overnight. The solvent was evaporated under reduced 
pressure and the residue was partitioned between methylene chloride (40 ml) and water (40 
mL). The aqueous layer was washed with methylene chloride (2x 40 mL), concentrated 
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under reduced pressure. The crude material was purified by silica gel column 
chromatography [eluent: stepwise gradient of methanol (S-7%) in methylene chloride] to 
give 11, which was lyophilized. 

EXAMPLE 19: Preparation of 1-(4-C-methyl-P-D-ribofuranosyl)-6- 

5 METHYLCYTOSINE, HYDROCHLORIC FORM - (12) 

Compound 11 was treated with methanolic ammonia (previously saturated at - 
10°C), (12 mL) at 100°C in a stainless-steel bomb for 3 hours, then cooled to room 
temperature. The solvent was evaporated under reduced pressure and the residue was 
partitioned between methylene chloride (40 mL) and water (40 mL). The aqueous layer was 

10 washed with methylene chloride (2x 40 mL), concentrated under reduced pressure. The 
crude material was purified by silica gel column chromatography [eluent: methylene 
chloride/ methanol/ammonium hydroxide 65:30:5]. The collected jfractions were 
evaporated under reduced pressure and in absolute ethanol (6.3 mL). To the solution was 
added a 2N hydrochloric acid solution (1.5 mL) and the mixture vms stkred before being 

15 concentrated under reduced pressure. The procedure was repeated twice and 12 was 
precipitated from absolute edianol. 

EXAMPLE 20: PREPARATION OF 1-(5-0-Benzoyl-4-C-methyl-2^-0-acetyl-P-D- 
RIBOIiTJRANOSYL)-6-METHyLTHYMINE - (13) 

A suspension of 6-methylthymine was treated with hexamethyldisilazane (HMDS, 
20 17 mL) and a catalytic amount of ammonium sulfate overnight under reflux. After cooling 
to room temperature, the mixture was evaporated under reduced pressure, and the residue, 
obtained as a colorless oil, was diluted witii anhydrous 1,2-dichloroethane (6 mL). To the 
resulting solution was added 7 (1.0 g, 2.53 mmol) m anhydrous 1,2-dichloroethane (14 mL), 
followed by addition of trimethylsilyl trifluoromethanesulfonate (TMSTf, 0.98 mL, 5.06 
25 mmol). The solution was stirred for 5 hours at room temperature under argon atmosphere, 
then diluted with chloroform (ISO mL), washed with the same volume of a saturated 
aqueous sodium hydrogen carbonate solution and finally with water (2x 100 mL). The 
organic phase was dried over sodium sulfate, then evaporated under reduced pressure. The 
resulting crude material was purified by silica gel column chromatography [eluent: 2% of 
30 methanol m chloroform] to afford pure 13. 
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EXAMPLE 21: PREPARATION OF l-(4-C-METHYly-P-D-RIBOFURANOSYL)-6- 

METHYLTHYMINE - (14) 

The title compound can be prepared according to a published procedure from 13 
(Waga, T.; Nishizaki, T.; Miyakawa, L; Orhui, H.; Meguro, H. "Synthesis of 4*-C- 
5 methylnucleosides" Biosci, BiotechnoL Biochem. 1993, 57, 1433-1438). 

A solution of 13 in methanolic ammonia (previously saturated at -lOT) (60 mL) 
was stirred at room temperature overnight. The solvent was evaporated under reduced 
pressure and the residue was partitioned between methylene chloride (60 mL) and water (60 
mL). The aqueous layer was washed with methylene chloride (2x 60 mL), concentrated 
10 under reduced pressure and coevaporated several times with absolute ethanoL 
Reciystallization from methanol gave 14. 

EXAMPLE 22: PREPARATION OF l-(5^ ^-Tri-0-acetyi^4-C-methyl-P-D- 

RIBOFURANOSYL)-6-METHYLTHYMINE - (15) 

A solution of 14 in anhydrous pyridine (7.4 mL) was treated with acetic anhydride 
15 (1.2 mL) and stirred at room temperature for 3 hours. The solvent was evaporated under 
reduced pressure, and the residue was purified by silica gel column chromatography [eluent: 
stepwise gradient of methanol (0-5%) in methylene chloride] to afford 15. 

EXAMPLE 23: PREPARATION OF l-(5^^-TRI-0-ACETYIy4-C-METHYL-p-D- 
RIBOFURANOSYL)-4-TmO-6-METHYLTimiINE - (16) 

20 Lawesson's reagent (119 mg, 0.29 mmol) was added under argon to a solution of IS 

in anhydrous 1,2-dichloroethane (11 mL) and the reaction mixture was stirred overnight 
under reflux. The solvent was evaporated under reduced pressure and the residue was 
purified by silica gel coliman chromatography [eluent: stepwise gradient of methanol (1-2%) 
in chloroform] to give 16. 

25 EXAMPLE 24: Preparation of l-(4.C-METHYi^p-D-RiBOFURANOSYL)-5-METHyL-6- 

METHYLCYTOSINE - (17), HYDROCHLORIDE FORM 

Compound 16 was treated with methanolic ammonia (previously saturated at - 
lO'^C), (10 mL) at lOO^'C in a stamless-steel bomb for 3 hours, then cooled to room 
temperature. The solvent was evaporated under reduced pressure and the residue was 
30 partitioned between methylene chloride (30 mL) and water (30 mL). The aqueous layer was 
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washed with methylene chloride (2x 30 mL), concentrated under reduced pressure. The 
crude material was purified by silica gel column chromatography [eluent 20% methanol in 
methylene chloride] to afiFord 17. This compound was dissolved in EtOH 100 (1.5 mL), 
treated with a 2N hydrochloric acid solution (0.3 mL), and the mixture was stirred before 
being concentrated under reduced pressure. The procedure was repeated twice and 17 was 
precipitated from absolute ethanol. 

Alternatively, the following nucleosides of Formula XXXXm are prepared, using 
the appropriate sugar and pyrimidine bases. 

Y 



(XXXXin) 

wherein R^ R^, R*, X^, and Y are defined herein. 

Alternatively, the following nucleosides of Formula XXXXTV are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 

ilase 





(XXXXTV) 

wherein R^ R^ R^ X, and Base are defined herein. 
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Alternatively, the following nucleosides of Formula XXXXV are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 



R*0, 




wherein R\ R^, X, and Base are defined herein. 



Alternatively, the following nucleosides of Formula XXXXVI are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 



Base 




(XXXXVI) 

wherein R', R^ R^ X, and Base are defined herein 



Altematively, the following nucleosides of Formula XXXXVU are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 




(XXXXVn) 

wherein R', R^ R*, R', R'", X, and Base are defined herein. 
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Vin. Biological Assays 

A number of assays are available to determine the potency of test compounds 
against viruses. Several of these biological assays are described in the examples below. 

EXAMPLE 25: ANii-FiAVivmus OR PESTivmus Activity 
Compounds can exhibit anti-flavivirus or pestivirus activity by inhibiting flavivinis 
or pestivirus polymerase, by inhibiting other enzymes needed in the replication cycle, or by 
other pathways. 

Phosphorylation Assay of Nucleoside to Active Triphosphate 

To determine the cellular metabolism of the compounds, HepG2 cells are obtained 
from die American Type Culture Collection (Rockville, MD), and are grown in 225 cm^ 
tissue culture flasks in minimal essential medium supplemented with non-essential amino 
acids, 1% penicillin-streptomycin. The medium is renewed every three days, and the cells 
are subcultured once a week. After detachment of the adherent monolayer with a 10 mmute 
exposure to 30 mL of trypsm-EDTA and three consecutive washes with medium, confluent 
HepG2 cells are seeded at a density of 2.5 x 10** cells per weU in a 6-well plate and exposed 
to 10 \M of [^H] labeled active compound (500 dpm/pmol) for die specified tune periods. 
The cells are mamtamed at 3TC under a 5% CQ2 atmosphere. At the selected time points, 
the cells arc washed three times with ice-cold phosphate-buffered salme (PBS). 
Intracellular active compound and its respective metabolites are extracted by mcubating the 
cell pellet overnight at -20X with 60% methanol followed by extraction with an additional 
20 nL of cold methanol for one hour in an ice bath. The extracts are then combined, dried 
under gentle filtered an flow and stored at -20°C until HPLC analysis. 

Bioavailability Assay in Cynomolgus Monkeys 

Within 1 week prior to the study initiation, the cynomolgus monkey is surgically 
implanted with a chronic venous catheter and subcutaneous venous access port (VAP) to 
facilitate blood collection and underwent a physical exammation including hematology and 
serum chemistry evaluations and the body weight was recorded. Each monkey (six total) 
receives approxunately 250 ^Ci of activity with each dose of active compound at a dose 
level of 10 mg/kg at a dose concentration of 5 mg/mL, either via an intravenous bolus (3 
monkeys, IV), or via oral gavage (3 monkeys, PO). Each dosing syrmge is weighed before 
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dosing to gravimetrically determine the quantity of fonnulation administered. Urine 
samples are collected via pan catch at the designated intervals (approximately 18-0 hours 
pre-dose» 0-4, 4-8 and 8-12 hours post-dosage) and processed. Blood samples are collected 
as well (pre-dose, 0.25, 0.5, 1, 2, 3, 6, 8, 12 and 24 hours post-dosage) via the chronic 

5 venous catheter and VAP or fiom a peripheral vessel if the chronic venous catheter 
procedure should not be possible. The blood and urine samples are analyzed for the 
maximum concentration (Qnax)* time when the maxunum concentration is achieved (Tniax)» 
area under the curve (AUG), half life of the dosage concentration (Tk), clearance (CL), 
steady state volume and distribution (Vss) and bioavailability (F). 

10 Bone Marrow Toxicity Assay 

Human bone marrow cells are collected from normal healthy volunteers and the 
mononuclear population are separated by FicoU-Hypaque gradient centrifugation as 
described previously by Sonmiadossi J-P, Carlisle R. 'Toxicity of 3-azido-3- 
deoiQlhymidine and 9-(l,3-dihydroxy-2-propoxymethyl)guanme for normal human 

IS hematopoietic progenitor cells in vitro" Antimicrobial Agents and Chemotherapy 1987; 
31:452-454; and Sommadossi J-P, Schinazi RF, Chu CK, Xie M-Y. "Comparison of 
cytotoxicity of the (->- and (+)-enantiomer of 2',3'-dideoxy-3 -thiacytidine in normal human 
bone marrow progenitor cells" Biochemical Pharmacology 1992; 44:1921-1925. The 
culture assays for CFU-GM and BFU-E are performed using a bilayer soft agar or 

20 mediylcellulose method. Drugs are diluted in tissue culture medium and filtered. After 14 
to 18 days at 37°C in a humidified atmosphere of 5% CO2 in air, colonies of greater than 50 
cells are counted using an inverted microscope. The results are presented as the percent 
inhibition of colony formation m the presence of drug compared to solvent control cultures. 
Mitochondria Toxicity Assay 

25 HepG2 cells are cultured in 12-well plates as described above and exposed to 

various concentrations of drugs as taught by Pan-Zhou X-R, Cui L, Zhou X-J, Sommadossi 
J-P, Darley-Usmer VM. "Differential effects of antiretroviral nucleoside analogs on 
mitochondrial function in HepG2 cells" Antimicrob. Agents Chemother, 2000; 44:496-503. 
Lactic acid levels in the culture medium after 4 day drug exposure are measured using a 

30 Boehringer lactic acid assay kit. Lactic acid levels are normalized by cell number as 
measured by hemocytometer count 
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Cytotoxicity Assay 

Cells are seeded at a rate of between 5 x 10^ and 5 x lOVwell into 96-well plates in 
growth medium overnight at 37^*0 in a humidified CO2 (5%) atmosphere. New growth 
medium containmg serial dilutions of the drugs is then added. After incubation for 4 days, 
5 cultures are fixed in 50% TCA and stained with sulforhodamineB. The optical density was 
read at SSO nm. The cytotoxic concentration was expressed as the concentration required to 
reduce the cell number by S0% (CCso). 

Cell Protection Assay (CPA) 

10 The assay is performed essentially as described by Bagmski, S. G.; Pevear, D. C; 

Seipel, M.; Sun, S. C. C; Benetatos, C. A.; Chunduru, S. K.; Rice, C. M. and M. S. CoUett 
"Mechanism of action of a pesdvurus antiviral compound'* PNAS USA 2000, 97(14), 7981- 
7986. MDBK cells (ATCC) are seeded onto 96-well culture plates (4,000 cells per well) 24 
hours before use. After infection with BVDV (strain NADL, ATCC) at a multiplicity of 

15 mfection QAOI) of 0.02 plaque forming units (PFU) per cell, serial dilutions of test 
compounds are added to both mfected and uninfected cells m a final concentration of 0.5% 
DMSO in growth medium. Each dilution is tested in quadruplicate. Cell densities and virus 
inocula are adjusted to ensure continuous cell growth throughout the e>q)eriment and to 
achieve more than 90% vfaus-induced cell destruction in the untreated controls after four 

20 days post-uifection. After four days, plates are fixed with 50% TCA and stained with 
sulforhodamine B. The optical density of the wells is read in a microplate reader at 550 nm. 
The 50% effective concentration (EC50) values are defined as the compound concentration 
that achieved 50% reduction of cytopaihic effect of the vmis. 

25 Plaque Reduction Assay 

For each compound the effective concentration is determined in duplicate 24-well 
plates by plaque reduction assays. Cell monolayers are infected with 100 PFU/well of 
virus. Then, serial dilutions of test compounds in MEM supplemented widi 2% inactivated 
serum and 0.75% of methyl cellulose are added to the monolayers. Cultures are fiirther 

30 incubated at 3TC for 3 days, then fixed with 50% ethanol and 0.8% Crystal Violet, washed 
and air-dried. Then plaques are counted to determine the concentration to obtain 90% virus 
suppression. 
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Yield Reduction Assay 

For each compound the concentration to obtam a 6-log reduction in viral load is 
detennined in dupUcate 24-well plates by yield reduction assays. The assay is performed as 
described by Baginski, S. G.; Pevear. D. C; Seipel, M.; Sun, S. C. C; Benetatos, C. A.; 
Chunduru, S. K.; Rice. C. M. and M. S. Collett "Mechanism of action of a pestivirus' 
antiviral compound" PNAS USA 2000, 97(14), 7981-7986, with minor modifications. 
Briefly, MDBK cells are seeded onto 24-weU plates (2 x 105 cells per well) 24 hours before 
infection with BVDV (NADL strain) at a multipUcity of infection (MOI) of 0.1 PFU per 
cell. Serial dilutions of test compounds are added to cells in a final concentration of 0.5% 
DMSO in growth medium. Each dUution is tested in triplicate. After three days, cell 
cultures (cell monolayers and supematants) are lysed by three fieeze-thaw cycles, and virus 
yield is quantified by plaque assay. Briefly, MDBK cells are seeded onto 6-well plates (5 x 
105 cells per well) 24 h before use. Cells are moculated with 02 mL of test lysates for 1 
hour, washed and overlaid with 0.5% agarose in growth medium. After 3 days, cell 
monolayers are fixed with 3.5% formaldehyde and stamed with 1% crystal violet (w/v m 
50% eflianol) to visualize plaques. The plaques are counted to determine the concentration 
to obtain a 6-log reduction in viral load. 



EXAMPLE 26: l^VlTROANTI-yiRAL ACTIVITY 
In vitro anti-vual activity was tested in the following cell lines: MT-4 for HIV; Vero 
76, Afiican green monkey kidney cells for SARS; BHK for Bovine Viial Dianhea Virus; 
Sb-I for poUovirus Sabin type-1; CVB-2, CVB-3, CVB-4, and CVA-9 forCoxsackieviruse^ 
B-2, B-3, fi.4 and A-9; and REO-1 for double-stranded RNA viruses. Note: BVDV = 
bovine viral diarrhea vfrus; YFV = yeUow fever virus; DENV = dengue vmis; WNV - West 
Nile virus; CVB-2 = CoxsacWe B-2 virus; Sb-1 = Sabin type 1 poliomyeHtis viras; and 
REO= double-stranded RNA Reovirus. 



CCso and EC,n Test Results for fi-D-2'-C.niethv1-7. methvl.6-i>henvl-3.3a.5.8a-tetnitiv^ 
1.3.4.5.7a-penta-a7a-v- mdacen-8-one (Comp ound F) 
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CC^ Test Results for B-D- 2^C-meihvl-7-methvl-6-phenvl-3Ja,S.8a-tetrah 
penta-aza-iy-indacen-S-one (Compound F) 
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This invention has been described with reference to its preferred embodiments. 
5 Variations and modifications of the invention, will be obvious to those skilled in the art 
from the foregoing detailed description of the invention. 
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CLAIMS 

What is claimed is: 

1 . A compound of Fonnula (J): 




or a pharmaceutically acceptable salt thereoi^ 
wherein: 

R\ and R^ are mdependently H; phosphate; straight chained, branched or cyclic 
alkyl; acyl; CO-alkyl, CO-aryl, CO-alkoxyalkyl, COaryloxyalkyl, CO-substituted aryl, 
sulfonate ester; benzyl, wherein the phenyl group is optionally substituted with one or more 
substituents; alkylsulfonyl; arylsulfonyl; aralkylsulfonyl; a lipid; an amino acid; an ammo 
acid residue; a carbohydrate; a peptide; cholesterol; or pharmaceutically acceptable leaving 
group which when administered in vivo is capable of providing a compoimd wherein R^ R^ 
and/or R^ is independently H or phosphate; 

wherein at least one of R^ and R^ is not hydrogen; and 

wherein: 

is hydrogen, bromo, chloro, fluoro, iodo, CN, OH, 0R\ NH2, NHR^ NRV, SH 

orSR^^; 

is a straight chained, branched or cyclic optionally substituted alkyl, CH3, CF3, 
C(Y\ 2-Br-ethyl, CH2F, CH2CI, CH2CF3, CF2CF3, C(Y\C(Y\ CH2OH, optionally 
substituted alkenyl, optionally substituted alkynyl, COOH, COOR^ COO-alkyl, COO-aryl, 
CO-Oalkoxyalkyl, CONH2, CONHR^ CON(rV chloro, bromo, fluoro, iodo, CN, N3, OH, 
0R^ NH2, NHR^ NR^R^ SH or SR^ and 

is H, straight chained, branched or cyclic optionally substituted alkyl, CH3, CF3, 
C(Y')3, 2-Br-ethyl, CH2F, CH2CI, CH2CF3, CF2CF3, C(Y\C(y\ CH2OH, optionally 
substituted alkenyl, optionally substituted alkynyl, COOH, C00R\ COO-alkyl, COO-aryl, 
CO-Oalkoxydkyl, CONH2, CONHR^ CON(R^)2, chloro, bromo, fluoro, iodo, CN, N3, OH, 
0R\ NH2, NHR^ NRV, SH or SR^ and 
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wherein each is independently H, F, CI, Br or I; and 

each R* and is independently hydrogen, acyl, alkyl, lower alkyl, alkenyl, allsynyl 
or cycioalkyl. 

2. A compound of Formula (U): 




(H) 

or a pharmaceutically acceptable salt thereof 
wherem: 

and R^ are independently H; phosphate; straight chained, branched or cyclic 
alkyl; acyl; CO-alkyl, CO-aryl, CO-alkoxyalkyl, CO-aiyloxyallg^l, CO-substituted aiyl, 
sulfonate ester; benzyl, wherein the phenyl group is optionally substituted with one or more 
substituents; alkylsulfonyl; aiylsulfonyl; aralkylsulfonyl; a lipid; an ammo acid; an amino 
acid residue; a carbohydrate; a peptide; cholesterol; or pharmaceutically acceptable leaving 
group which when administered in vivo is capable of providing a compound wherein R^ R^ 
and/or is mdependently H or phosphate; 

wherein at least one of R^ and R^ is not hydrogen; and 

wherein: 

is hydrogen, bromo, chloro, fluoro, iodo, CN, OH, 0R^ NHj, ^IHR^ NR^R^ SH 

orSR^; 

is a straight chained, branched or cyclic optionally substituted alkyl, CH3, CF3, 
C(Y\ 2-Br-ethyl, CH2F, CH2CI, CH2CF3, CF2CF3, C(Y')2C(Y')3, CH2OH, optionally 
substituted alkenyl, optionally substituted alkynyl, COOH, COOR^ COO-alkyl, COO-aryl, 
CO-Oalkoxyalkyl, CONH2, CONHR^ C0N(RV chloro, bromo, fluoro, iodo, CN, N3, OH, 
0R\ NH2, NHR^ NR^R^ SH or SR^; and 

is H, straight chained, branched or cyclic optionally substituted alkyl, CH3, CF3, 
C(Y\ 2-Br-ethyI, CH2F, CH2CI, CH2CF3, CF2CF3, C(YV(Y')3, CH2OH, optionally 
substituted alkenyl, optionally substituted alkynyl, COOH, COOR^ COO-aHg^l, COO-aiyl, 
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CO-Oalkoxyalkyl, CONH2, CONHR^ C0N(RV chloro, bromo, fluoro, iodo, CN, N3, OH, 
0R^ NH2, NHR^ NRV, SH or SR^ and 

wherein each is independently H, F, CI, Br or I; and 

each and R^ is independently hydrogen, acyl, alkyl, lower alkyl, alkenyl, allq^yl 
or cycloalkyL 



3. A compound of Formula (HI), (IV) or (V): 




(in) (IV) (V) 

or a pharmaceutically acceptable salt thereof, wherein: 

R^ and R^ are independently H; phosphate; straight chained, branched or cyclic 
alkyl; acyl; CO-alkyl, CO-aryl, CO-alkoxyalkyl, CO-aiyloxyalkyl, CO-substituted aryl, 
sulfonate ester; benzyl, wherein the phenyl group is optionally substituted with one or more 
substituents; alkylsulfonyl; arylsulfonyl; aralkylsulfonyl; a lipid; an amino acid; an amino 
acid residue; a carbohydrate; a peptide; cholesterol; or pharmaceutically acceptable leaving 
group which when administered in vivo is capable of providing a compoimd wherein R\ R^ 
and/or R^ is independently H or phosphate; 

wherein at least one of R^ and R^ is not hydrogen; and 
wherem: 



Base is selected from the group consisting of 




(A) (B) 
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(BAA) (BAB) (BAG) (BAD) 




I I 



(BAE) (BAF) 

each and R* is inctependently hydrogen, acyl, alkyl, lower allcyl, alkenyl, alkynyl 
orcycloallo'l; 

each W', W^ and W* is independenUy N, CH, CF, CI, CBr, CCl, CX^N, CCHj, 
CCF3, CCH2CH3. CCXOJNHj, CC(0)NHR*, CC(0)N(R^ CC(0)OH, CC(0)OR* or CX^ 
each W* is independently O, S, NH or NR*; 

X is O, S, SCb, CH2. CH20H, CHF, CFj, C(y\ CHCN. C(CN)2, CHR* or C(R'%; 
X*isCH.CF,CY^orCR*; 

X* is H, straight chamed, branched or cyclic optionally substituted alJgrl, CH3, CF3, 
CCf\ 2-Br-ethyl, CHjF. CHjCI, CH2CF3, CFjCFs, C(y^C(y\ CHaOH. optionally 
substituted allcenyl, optionally substituted allqTiyl, COOH, COOR*, CCX>-alkyl, COO-aryl, 
CO-Oalkoxyalkyl, CONH2, CONHR^ CON(R'%, chloro, bromo, fluoro. iodo, CN, N3, OH, 
0R^ NH2, NHR", NR"^*, SH or SR^ 

each is independently a straight chamed, branched or cyclic optionally 
substituted alkyl, CH3, CHjCN, CH2N3, CHaNIfe, CH2NHCH3, CH2N(CH3)2, CHjOH, 
halogenated alkyl, CF3, C(Y\ 2-Br-<thyl, CH2F, CH2CI. CH2CF3, CF2CF3, C(^%C(Y\ 
optionally substituted alkenyl, haloalkenyl, Br-vinyl, optionally substituted alkynyl, 
haloalkynyl, N3, CN, -C(0)OH, -C(0)OR*, ^(O)O0ower alkyl), -C(0)NH2. -C(0)NHR*, 
-C(0)NH(lower alkyl), -C(0)N(RV -C(0)Naower alkyl)2. OH, OR*, -0(acyl). -0(lower 



166 



wo 2004/002999 



PCT/IB2003/003246 



acyl), -0(alkyl), -0(lower alkyl). -0(alkenyl). -0(alkynyl), -0(aralkyl), -O(cycloalkyl), - 
S(acylX -SOower acyl), ^(^\ -SOower alkyl). -S(alkenyl), -S(alkynyl), -S(aralkyl). 
-S(cycIoalkyl), chloro, bromo, fluoro, iodo, NH2, -NH(lower alkyl), -NHR*, -NR'^^, 
-NH(acyl), -Naower alkyl)2, -NH(alkenyl), -NH(alkynyl), -NH(araIkyl), -NH(cycloalkyl), 
or -N(a<q^I)2; 

each Y is independently selected fix)m the group consisting of H, optionally 
substituted lower alkyl, cycloalkyl, alkenyl, alkynyl, CH2OH, CH2NH2, CH2NHCH3, 
CH2N(CH3)2, CHiF, CH2CI, CEbNs, CH2CN, CShP?3, CF3.CF2CF3, CH2CO2R, 
(CH2)„,COOH, (CH2)„COOR. (CH2)b,CONH2, (CH2)mCONR2, and (CH2)„C0NHR; 

R is H, alkyl or acyl; 

Y' is hydrogen, bromo, diloro, fluoro, iodo, CN, OH, OR*, NH2, NHR*, NR V, SH 

orSR"; 

each Y^ is independently O, S, NH or NR*; and 

each Y' is independently H, F, CI, Br or I; 

wherein for Base (B), W* cannot be CH if W", and W' are N; 

wherein for Base (E), (F), (K), (L), (W) and (30, cannot be CH if W' is N; 

each R* is independenfly an q?tionally substituted alkyl, CH3, CH2CN, CH2N3, 
CH2NH2. CH2NHCH3, CH2N(CH3)2. GIfcOH, halogenated alkyl. CF3, C(y\ 2-Br-ethyl, 
CH2F, CH2CI, CH2CF3, CF2CF3, C(y%C(y\ optionally substituted alkenyl. haloalkenyl, 
Br-vinyl, optionally substituted alkynyl, MoaSkynyl, -CH2C(0)OH, -CH2C(0)0R*, 
-CH2C(0)0(lower alkyl), <3hP(0)m2, -CH2C(0)NHR*, -CH2C(0)NHaower alkyl). 
-CH2C(0)N(R'%. -CH2C(0)Naower alkyl)2, -(CH2)mC(0)0H, -(CH^C(0)0R^ 
-(CH2)„,C(0)0(lower alkyl), -(CH2)„C(0)NHb. -(CH^C(0)NHR''. -(CH2),„C(0)NHaower 
alkyl), -(CH2)mC(0)N(R'')2, -(CH2)mC(0)Naower alkyl)2. -C(0)OH, -C(0)0R^ 
-C(0)0(lower alkyl), -C(0)NH2, -C(0)NHR'*, ^(0)NH(lower alkyl), -C(0)N(R'%, 
-C(0)N(lower alkyl)2 or cyano; 

each R' is independently OH, 0R^ optionally substituted alkyl, CHj, CH2CN, 
CH2N3, CH2NH2, CH2NHCH3, CH2N(CH3)2, CH2OH, halogenated alkyl, CF3, C(y\ 2- 
Br-ethyl, CH2F, CH2CI. CH2CF3, CF2CF3. C(Y%C(y\ optionaUy substituted alkenyl, 
haloalkenyl, Br-vinyl, optionally substituted alkynyl, haloalkynyl, optionally substituted 
carbocycle, optionaUy substituted heterocycle, optionally substituted heteroaryl, 
-CH2C(0)0H, -CH2C(0)0R^ -CH2C(0)Oaower alkyl), -CH2C(0)SH, .CH2C(0)SR^ 
-CH2C(0)S(lower alkyl). -CH2C(0)NH2. -CH2C(0)NHR^ -CH2C(0)NH(lower alkyl), 
-CH2C(0)N(RV -CH2C(0)N(lower alkyl)2, -(CH2VC(0)0H, -(CH2)„C(0)0R\ 
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-(CH2)n,C(0)0(lower alkyl), -(CH2)mC(0)SH, -(CH2)mC(0)SR^ -(CH2)mC(0)Saower 
alkyl), -(CH2)mC(0)NH2, .(CH2)mC(0)NHR^ -(CH2)mC(0)NHaower alkyl), 
-(CH2)mC(0)N(RV -(CH2)i„C(0)N(loweralkyl)2, -C(0)OH, -C(0)OR^ -C(0)0(lower 
alkyl), .C(0)SH, .C(0)SR\ .C(0)S(lower alkyl), -C(0)NH2, •C(0)NHR\ "C(0)NH(lower 
alkyl), -C(0)N(RV -C(0)N(lower alkyl)2, -O(acyl), -0(lower acyl), -0(R^ -0(alkyl), 
-OOower alkyl), ^(alkenyl), -0(alkynyl), -0(aralkyl), -0(cycloalkyl), -S(acyl), -S(lower 
acyl), -S(R^, -SGower alkyl), .S(alkenyl), -S(alkynyl), -S(aralkyl), .S(cycloa]kyl), NO2, 
NH2, -NHOower alkyl), -NHR^ .NR^R^ .NH(acyl), -N(lower alkyl)2, -NH(alkenyl), 
-NH(alkynyl), -NH(aralkyl), -NH(cycloalkyl), -N(acyl)2, azido, cyano, SCN, OCN, NCO or 
halo; 

attematively, R* and R^ can come together to form a spiro compound selected from 
the group consisting of optionally substituted carbocycle or optionally substituted 
heterocycle; and 

each m is independently 0, 1 or 2. 

4. A compound of Formula (VI) or (VE): 




(VD (VII) 
or a pharmaceutically acceptable salt thereof; 
wherein: 

R^ is H; phosphate; straight chained, branched or cyclic alkyl; acyl; CO-alkyl; CO- 
aryl; CO-alkoxyalkyl; CO-aryloxyalkyl; CO-substituted aiyl; sulfonate ester; benzyl, 
wherem the phenyl group is optionally substituted with one or more substituents; 
alkylsulfonyl; aiylsulfonyl; aralkylsulfonyl; a lipid; an amino acid; an amino acid residue; a 
carbohydrate; a peptide; cholesterol; or pharmaceutically acceptable leavmg group which 
when administered in vivo is capable of providing a compound wherein R* is H or 
phosphate; and 
wherein: 

Base is selected from the group consisting of 
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(BAE) 



(BAF) 



each R" and R* is independently hydrogen, acyl, alkyl, lower alkyl. alkenyl, alkynyl 
or cycioalkyl; 

each W\ W^ and is independently N, CH, CF. d, CBr, CCl, CCN. CCH3, 
CCF3. CCH2CH3, CC(0)NH2, CC(0)NHR*, CC(0)N(R^, CC(0)OH. CC(0)OR^ or CX^ 
each W* is independently O, S, NH or NR"; 

X is O, S. SO2. CH2, CH2OH. CHF, CF2. C(y\ CHCN, C(CN)2. CHR* or C(R%; 
X*isCH,CF,CY'orCR'*; 

X is H, straight chained, branched or cyclic optionally substituted alkyl, CH3, CF3, 
C(y\ 2-Br-ethyl. CHJ, CH^Cl, CH2CF3, CF2CF3. C(YV(Y^. CH2OH, optionaUy 
substituted alkenyl, optionally substituted alkynyl, COOH, COOR*. COCMl^l, COO-aryl, 
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CO-Oalkoxyalkyl. CONH2, C0NHR\ C0N(R'^, chloro. bromo, fluoro, iodo, CN, N3, OH, 
OR*, NH2, NHR*, ^IR*R^ SH or SB?; 

each is independently a straigbt chained, branched or cyclic optionally 
substituted alkyl, CH3, CH2CN, CH2N3, CH2NH2, ClfcNHCHs, C«2N(CH3)2, CH2OH, 

5 halogenated alkyl. CF3, C(Y^, 2-Br-«fliyl, CH2F, CHaCl, CH2CF3, CF2CF3, C(y^)^\ 
optionally substituted alkenyl, haloalkenyl, Br-vinyl, optionally substituted allgaiyl, 
haloalkynyl, N3, CN, -C(0)OH, -C(OpR*, ■C(O)O0ower alkyl), -CiOWh, -C(0)NHR*, 
-C(0)NH(lower alkyl), -C(0)N(R'*)2, -C(0)N(lower alkyl)2, OH, OR*, -0(acyl), ^ower 
acyl), -0(alkyl), -OCower alkyl), -0(alkenyl), -0(alkynyl), -0(aralkyl), -0(cycloalkyl), - 

10 S(acyl), -S(lower acyl), -S(R*), -S(lower alkyl), -S(alkenyl), -S(alkynyl), -S(aralkyl), 
-S((qfcloal!qrl), chloro, biomo, fluoro, iodo, NHj, -NH(lower allqfO. -NHR*, -NR*R', 
-NH(acyl), -NOower alkyl)2, -NH(alkBnyl), -NH(alkynyl), -lSIH(aralkyl), -NH(cycloalkyl), 
or-N(a<^l)2; 

each Y is independently selected fiom the group consisting of H, optionaUy 
15 substituted lower alkyl, cycloalkyl, alkenyl, alkynyl, CH2OH, CHjiNH2, CH2NHCH3, 
CH2N(CH3)2, CH2F, OfcCI, CH2N3, CH2CN, CH2CF3, CF3. CF2CF3, CHbC02R, 
(CH2)mCOOH, (CH2)mC00R, (CH2)«CONH2, (CH2)mCONR2, and (CH2)mC0NHR; 

R is H, alkyl or acyl; 

Y' is hydrogen, bromo, chloro, fluoro, iodo, CN, OH, OR*, Mfe NHR*. NR*R*, SH or SR*; 
20 each Y' is independentiy O, S, NH or NR*; 

each Y^ is independentiy H, F, CI, Br or I; 

wherein for Base (B), W* cannot be CH if W", W^* and are N; 

wherein for Base (E), (F), (K), (L), (W) and (X). W* cannot be CH if W' is N; 

each R* is independentiy an optionally substituted alkyl, CH3, CH2CN, CH2N3, 
25 CH2NH2, CH2NHCH3, CHiN(CH3)2, CH2OH, halogenated alkyl, CF3, C(Y\ 2-Br-ethyl, 
CH2F, CH2CI, CH2CF3, CF2CF3, C(y\C(y%, optionally substituted alkenyl, haloalkenyl, 
Br-vinyl, optionaUy substituted alkynyl, haloalkynyl, -CH2C(0)0H, -CH2C(0)0R*, 
.CH2C(Op(lower alkyl), -CH2C(0)NH2, -CH2C(0)NHR*, -CH2C(0)NH(lower alkyl), 
-CH2C(0)N(R*)2, -CH2C(0)N(lower alkyl)2, -(CH2)mC(0)0H, -(CH2)mC(0)OR*, 
30 -(CH2)mC(0)0(lower alkyl), -(CH2)mC(0)NH2, -(CH2)mC(0)NHR*, .(CH2)mC(0)NH(lower 
alkyl), -(CH2)mC(0)N(R*)2, -(CH2)mC(0)N(lower alkyl)2, -C(0)OH, -C(O)0R*, 
-C(0)0(lower alkyl), -C(0)NH2. -C(0)NHR*, -C(O)NH0ower alkyl), -C(0)N(R*)2. 
-C(0)N(lower alkyl)2 or cyano; 

175 



wo 2004/002999 



PCT/IB2003/003246 



each is independently OH, 0R^ optionally substituted alkyl, CH3, CH2CN, 
CH2N3, CHbNHj, CH2NHCH3. CH2N(CH3)2, CH2OH, halogenated alkyl. CF3. C(Y%, 2- 
Bi>ethyl, CH2F, CH2CI, OfcCFa, CF2CF3, C(Y^)2C(Y^, optionally substituted alkcnyl, 
haloalkenyl, Br-vinyl, optionally substituted alkynyl, haloalkynyl, optional^ substituted 
carbocycle, optionally substituted heterocycle, optionally substituted heteroaiyl, 
-CH2C(0)0H, -CH2C(0)OR^ -CH2C(0)0(lower alkyl), -CH2C(0)SH, -CH2C(0)SR*, 
-CH2C(0)S(lower alkyl), -CH2C(0)NH2, -CH2C(0)NHR*, -CH2C(O)NH0ower alkyl), 
-CH2C(0)N(R^, -CH2C(0)Naoweralkyl)2, -(CH2)mC(0)OH, -(CH2)„C(0)0R*, 
-(CH2)mC(0)0(lower alkyO, -(CH2)mC(0)SH, -(CH2)mC(0)SR^ -(CH2)mC(O)S0ower 
alkyl), -(CH2)mC(0)NH2, -(CH2)mC(0)NHR*, -(CH2)mC(O)NH0ower alkyO, 
-(CH2),„C(0)N(RV KCH2)mC(0)N(loweralkyl)2, -C(0)OH, -C(0)OR*, <:(0)0(lower 
alkyl), -C(0)SH, -C(0)SR\ -C(0)S(lower alkylX -C(0)NH2, -C(0)NHR*, -C(O)NH0ower 
alkyl), <:(0)N(R'^. -C(0)Naower alkyl)2, -0(acyl), -0(lower acyl), -0(R^, -0(alkyl), 
-OOower Okyl), -0(alkenyO, -0(allqaiyl), -0(arall^l), -O(cycloallg'l), -S(acyl), -S(lower 
acyl), -SCR"^, -SOower alkyl), -S(a]kenyl), -S(alkynyl), -S(aialkyl), -S(cycloalkyI), NO2, 
NH2, -NHOower alkyl), -NHR* -^IR*R^ -NH(acyl), -NOower alkyl)2, -NH(alkenyl), 
-NH(alkynyl), -NH(aralkyI), -NH(cycloallqrl), -N(ac7l)2, azido, cyano, SCN, OCN, NCO or 
halo; 

alternatively, R' and R^ can come together to form a spiro compound selected fixim 
the group consisting of optionally substituted carbocycle or optionally substituted 
heteroQ'cle; 

each R' and R" is independentiy hydrogen, an optionally substituted allgrl, CH3, 
CH2CN, CH2N3, CH2NH2, CH2MICH3, CH2N(CH3)2, CH2OH, halogenated alkyl, CF3, 
C(Y\ 2-Br-ethyl, CHjF, CH2CI, CH2CF3, CF2CF3, C(y%C(y\ optionally substituted 
alkenyl, haloalkenyl, Br-vinyl, optionally substituted alkynyl, haloalkynyl, -CH2C(0)0H, 
-CH2C(0)0R\ -CH2C(0)0(lower alkyl), -CH2C(0)NH2, -CH2C(0)NHR*. 
-CH2C(0)NH(lower alkyl), -CH2C(0)N(R'*)2, -CH2C(O)N0ower alkyl)2, -(CH2)mC(0)0H, 
-(CH2)mC(0)0R\ -(CH2)mC(0)0(lower alkyl), -(CH2)mC(0)NH2, -{CH2)mC(0)NHR*, 
-(CH2)mC(O)NH0ower alkyl), -(CH2)mC(0)N(R*)2, -(CH2)mC(0)N(lower alkyl)2, 
-C(0)OH, -C(0)OR^ -C(0)0(lower alkyl), -C(0)NH2, -C(0)NHR^ -C(0)NH(lower alkyl), 
-C(0)N(R'*)2, -C(0)N(lower alkyl)2, cyano, NH-acyl or N(acyl)2; 

each R' and R'" are independently hydrogen, OH, OR^ optionally substituted alkyl, 
CH3, CH2CN, CH2N3, CH2NH2, CH2NHCH3, CH2N(CH3)2. CH2OH, halogenated alkyl CF3, 
C(y\ 2-Br-ethyl, CH2F, CH2CI, CH2CF3, CF2CF3, C(Y^)2C(Y^3. optionally substituted 
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alkenyl, haloalkrayl, Br-vinyl^ optionally substituted alkynyl, haloalkynyl, optionally 
substituted carbocycle, optionally substituted beterocycle, optionally substituted heten>ary], 
^2C(0)0H, -CH2C(0)OR^ -CH2C(O)O0ower alkyl), -CH2C(0)SH, -CH2C(0)SR*, 
-CH2C(0)S(lower alkyl), -CH2C(0)NH2, -CH2C(0)NHR^ -CH2C(0)NH(lower alkyl), 
Ol2C(0)N(RV -CH2C(0)N(lower alkyl)2, -(CH2)mC(0)0H, -(CH2>nC(0)0R^ 
-(CH2)mC(O)O0ower alkyl), KCH2)mC(0)SH, -(CH2)mC(0)SR^ ■<CH2)mC(0)SGower 
alkyl), .(CH2)mC(0)NH2, -(CH2)mC(0)NHR^ -(CH2)mC(0)NH(lower alkyl), 
-(CH2)mC(0)N(R^)2, -(CH2)mC(0)N(lower alkyl)2, -C(0)OH, -C(0)OR^ -C(0)0(lower 
alkyl). -C(0)SH, -C(0)SR^ -C(0)S(Iower alkyl), -C(0)NH2, -C(0)NHR^ -C(0)NH(lower 
alkyl), -C(0)N(rV -C(0)N(lower alkyl)2, -0(acyl), "0(lower acyl), -0(R^ -0(alkyl), 
-CKlower alkyl), -O(alkenyl), -0(alkynyl), -0(aralkyl), -0(cycloalkyl), -S(acyl), -S(Iower 
acyl), -SCR'*), -SGower alkyl), -S(alkenyl), .S(alkynyl), -S(aralkyl), .S(cycloalkyl), NO2, 
NH2, -NH(lowcr alkyl), -NHR*, -NR^^ .NH(acyl), -N(lower alkyl)2, -NH(alkenyl), 
•NH(alkynyl), -NH(aralkyI), -NH(cycloalkyl), -N(acyl)2, azido, cyano, SCN, OCN, NCO or 
halo; 

each m is independently 0, 1 or 2; and 

alternatively, R^ and R^°, R^ and R^ R* and R^ or R^ and R" can come together to 
form a bridged compound selected from the group consistii^ of optionally substituted 
carbocycle or optionally substituted heterocycle or alternatively, R® and R^ or R' and R^*^ 
can come together to form a spux) compound selected from the group consisting of 
optionally substituted caibocycle or optionally substituted heterocycle. 

5. A compound of Formula (Vm), (DC) or (X): 

Itese* Base* Base* 




cm (K) (X) 

or a pharmaceutically acceptable salt ftereo^ wherein: 

wherein R\ R^ and R' are independentiy H; phosphate; straight chamed, branched or 
cyclic alkyl; acyl; CO-alkyl; CO-aryl; CO-alkoxyalkyl; CO-aiyloxyalkyl; CO-substituted 
aryl; sulfonate ester; benzyl, wherein the phenyl group is optionally substituted with one or 
more substituents; alkylsulfonyl; arylsulfonyl; aralkylsulfonyl; a lipid; an amino acid; an 



177 



wo 2004/002999 PCT/IB2003/003246 

amino acid residue; a carbohydrate; a peptide; cholesterol; or pharmaceutically acceptable 
leaving group whldi when administered in vivo is capable of providing a compound 
wherein and/or R' is independently H or phosphate; 

wherein at least one of R^ and R^ is not hydrogen; 
5 X is O, S, SO2, CH2. CHjOH, CHF, CF2, C(y\ CHCN, C(CN)2, CHR* or C(R^; 

X•isCH,CF,CY^orCR'*; 

each Y' is independently H, F, CI, Br or I; 

each R* and R' is independently hydrogen, acyl, alkyl, lower alkyl, alkenyl or 
cycloall^l; 

10 Base* is a purine or pyrimidine base; 

each R" is independently a substituted allqrl, CH2C3^, CH2N3, CH2NH2, 
CH2NHCH3, CH2N(CH3)z, CH2OH, halogenated alkyl, CF3, C(y\ 2-Br-etiiyl, CH2F, 
CH2CI, CH2CF3, CF2CF3, C(X%C(y%, substituted alkenyl, hatoalkenyl (but not Br-vmyl), 
substituted alkynyl, haloalkynyl, <;HaC(0)OH, -CH2C(0)0R\ -CH2C(0)CKlower alkylX 

15 -CHA0)NH2, -CH2C(0)NHR*, -CH2C(0)NHaower alkyl), -CHA0)N(RV 

-CH2C(0)N(lower alkyl)2, -(CH2),„C(0)0H, KCH2)mC(0)0R\ -(CH2),„C(0)Oaower 
alkyl), -(CH2)mC(0)NH2, -(CH2)mC(0)NHR*, -{CH2)mC(0)NHaower alkyl), 
-(CH2)mC(0)N(R^ -(CH2)mC(0)Naower alkyl)2, -C(O)0H, -C(0)OR^ -C(0)NH2, 
-C(0)NHR* -C(0)NH(lower alkyl), -C(0)N(R^ -C(0)N(lower aJkyl)2; 

20 each R" is fadependentiy substituted alkyl, OfeCN, CH2N3, CH2NH2, CHzNHCHa, 

CH2N(CH3)2, CH2OH, halogenated alkyl, CF3, C(y\ 2-Br-ethyl, CHaF, CH2CI, CHaCFs, 
CF2CF3, C(YV^(Y^ substituted alkenyl, haloalkenyl (but not Br-vmyl), substituted 
allgnyl, haloallg'nyl, optionally substituted carbocycle, optionally substituted hetnocycle, 
optionally substituted heteroaryl, -CH^OyOH, -CH^C(0)OR^ -CH2C(0)0(lower allqrl), 

25 -CH2C(0)SH, -CH2C(0)SR*, -CH2C(0)Saower alkyl), .CH2C(0)NH2, -CH2C(0)NHR*, 
-CH2C(0)NH(lower alkyl). -CH2C(0)N(RV -CH2C(O)N0ower alkyl)2, -{CSkWOm 
-(CH2)mC(0)0R^ -(CH2)mC(0)0(Iower alkyl), -(CH2)„,C(0)SH, -(CH2)mqO)SR*. 
-(CH2)mC(0)S(lower alkyl), -(CH2)mC(0)NH2. -(CH2)„C(0)NHR'', -(CH2)™C(0)NH(lower 
alkyl), -(CH2)a,C(0)N(R\ -(CH2)mC(0)N(Iower alkyl)2, -C(O)0H, -C(0)OR*, -C(0)SH, 

30 -C(0)SR\ -C(0)S(lower alkyl), -C(0)NH2, -C(0)NHR*, -C(0)NH(lower alkyl), 

-C(0)N(R'^2. -C(0)N(lower alkyl)2, -0(R*), -0(alkynyl), -0(aralkyl), -0(cycloalkyl), - 
S(acyl), -SOower acyl), -SCR*), -S(lower alkyl), -S(alkenyl), -S(alkynyl), -S(aralkyl), 
-S(cycloalkyl), .NHR^ -^IR'*R^ -NH(alkenyl), -NH(alkynyl), -NH(aralkyl), 
-NH(cycloalkyl), SCN, OCN, NCO or fluoro; 
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alternatively, R^^ and R can come together to fonn a spiro compound selected from 
the group consisting of optionally substituted carbocycle or optionally substituted 
beterocycle; and 

each m is independently 0, 1 or 2. 

6. A compound of Formula (XI) or (XII): 




(XI) (XII) 
or a pharmaceutically acceptable salt thereof wherein: 

R^ is H; phosphate; straight chained, branched or cyclic alkyl; acyl; CO-allQrl; CO- 
aiyl; CO-alkoxyalkyl; CO-aiyloxyalkyl; CO-substituted aiyl; sulfonate estei^ benzyl, 
wherein the phenyl group is optionally substituted with one or more substituents; 
alkylsulfonyl; arylsulfonyl; aralkylsulfonyl; a lipid; an amino acid; an amino acid residue; a 
carbohydrate; a peptide; cholesterol; or pharmaceutically acceptable leaving group which 
when administered in vivo is capable of providing a compound wherem RMs H or 
phosphate; 

Base is selected from the group consisting of 




(A) (B) 
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each W', W^ and W* is independently N, CH. CF, CI, CBr, CCl, CCN, CCH3, 
CCF3, CCH2CH3, CC(0)NH2. CC(0)NHR*. CC(0)N(R'^ CC(0)OH, CC(0)OR* or CX'; 
each W* is independently O, S, NH or NR*; 

X is O. S, SO2. CH2, OfcOH, CHF. CF2, C(y\ CHCN. C(CN)2. CHR* or C(R'%; 
X*isCH,CF,CY'orCR^ 

X* is H, straight chained, branched or cyclic optionally substituted allqrl, CH3, CF3, 
C(y\ 2-Br-ethyl, CHaF, CH2CI, CH2CF3, CF2CF3, C(YV(Y')3, CH2OH, optionally 
substituted allrenyl, optionally substituted alkyi^rl, COOH, COOK*, COO-alkyl, COO-aiyl, 
CO-Oalkoxyalkyl, CONH2, CONHR*, CON(R^, chloro, bromo, fluoro, iodo, CN, N3, OH, 
OR*, NH2, NHR\ NR*R^ SH or SR*; 

each X^ is independently a sti^ght chained, branched or (^clic optionally 
substituted alkyl, CH3, CH2CN. CH2N3, CH2NH2, CH2NHCH3, CHaNCCHa):. CH2OH, 
halogenated alkyl, CF3. C(Y\ 2-Br-ethyl, CHjF, CH2CI, CH2CF3. CF2CF3, C(Y V(Y^3, 
optionally substituted alkenyl, haloalkenyl, Br-vinyl, optionally substituted all^yl, 
haloalkynyl, Nj, CN, -C(0)OH, -C(0)0R\ -C{0)0(lower alkyl), -C(0)NH2, -C(0)NHR*, 
-C(0)NH(lower alkyl). -C(0)N(R*)2, -C(0)N(lower alkyl)2, OH, OR*, -0(acyl), -0(lower 
acyl), -0(alkyl), -O(lower alkyl), -0(alkenyl), -0(alkynyl), -0(aralkyl), -0(cycloaIkyl), - 
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S(acyl), -SOower acyl), -S(R'*), .S(lower alkyl), -S(alkenyl), -S(alkynyl), -S(aralkyl), 
-S(cycloalkyl), cMoro, bromo, fluoro, iodo, NH2, -NH(lower alkyl), -NHR^ -NRV, 
-NH(acyl), -N(lower alkyl)2, -NH(alkenyl), -NH(alkynyl), -NH(aralkyl), -NH(cycloalkyl), 
or-N(acyl)2; 

each Y is independent^ selected from tlie group consisting of H, optionally 
substituted lower alkyl, cycloalkyi, alkenyl, alkynyl, CH2OH, CH2NH2, CH2NHCH3, 
CHaN(CH3)2. CH2F. CH2CI. CHaNs, CHaCN, CH2CF3, CF3.CF2CF3, CH2CQ2R, 
(CH2)„,COOH, (CH2>„C00R. (CH2)«CONH2, (CH2)„,CONR2. and (CHa^CONHR; 

R is a&yl or acyl; 

Y* is hydrogen, bromo, chloro, fluoro, iodo, CN, OH, OR*, NHj, NHR*, NR*R^ SH 

orSR*; 

each Y* is independently O, S, NH or NR*; 
each Y^ is independently H, F, CI, Br or I; 
\^iierein few Base (B), cannot be CH if W', ^ and W^sae N; 
wherem for Base (E), (F), (K), (L), (W) and (X), W* cannot be CH if W' is N; 
each R* and R* is independently hydrogen, acyl, alkyl, lower alkyl, alkenyl, alkynyl 
or cycloallQ'I; 

each R'2 is independenUy a substituted alkyl, ClfcCN, CH2N3, CHfeNIfc, 
CHiNHCHj, CIfcN(CH3)2. CH2OH, halogenated alkyl, CF3, C(y\ 2.Br-ethyl, CH2F, 
CH2CI, CH2CF3, CF2CF3, C(y%C(y\ substituted alkenyl, haloalkenyl (but not Br-vinyO, 
substituted alkynyl, haloalkynyl, -CH2C(0)OH, -CH2C(0)OR'*. -CH2C(0)0(lower alkyl), 
-CH2C(0)NH2, -CH2C(0)NHR^ -CH2C(0)NH(Iower alkyl), -CH2C(0)N(R^ 
-CH2C(0)N(lower alkyl)2, -(CH2)„,C(0PH, -(CH2),nC(0)0R*. -(CH2)„.C(0)0(lower 
alkyl), -(CH2)mC(0)NH2, -(CH2)mC(0)NHR'', -(CIlOmC(0)NHaower alkyl), 
-(CH2)„,C(0)N(R*)2, -(CH2)mC(0)N(lower alkyl)2, -C(0)OH, -C(0)OR^ -C(0)NH2, 
-C(0)NHR*, -C(0)>JH(lower alkyl), or -C(0)N(R\ -qO)N(lower alkyl)2; 

each R'^ is independently substituted alkyl, CH2CN, CH2N3, CHaNHa. CRjNHCHs, 
CH2N(CH3)2, CH2OH, halogenated alkyl (including halogenated Iowct alkyl), CF3, CfV^ 
2-Br-ethyl, CH2F, CH2CI, CH2CF3, CF2CF3, C(Y%P(Y\ substituted alkenyl, haloalkenyl 
(but not Br-vinyl), substituted alkynyl, haloalkynyl, optionally substituted carbocycle, 
optionally substituted heterocycle, optionally substituted heteroaryl, -CH2C(0)0Ii 
-CH2C(0)0R\ -CH2C(0)0(lower alkyl), -CH2C(0)SH, -CH2C(0)SR*, -CH2C(0)S(lower 
alkyl), -CH2C(0)NH2, -CH2C(0)NHR*, -CH2C(0)NH(lower alkyl), -CH2C(0)N(R^, 
-CH2C(0)Naoweralkyl)2, -(CH2)mC(0)0H, -(CH2)a.C(0)0R*, -(CH2)mC(0)0(lower 
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alkyl), -(CH2)mC(0)SH, -(CH2)mC(0)SR*, -(CH2)„,C(O)S0ower alkyl), -(CH2)„C(0)NH2. 
-(CH2)mC(0)NHR^ -(CH2)mC(0)NHaower alkyl), -(CH2)mC(0)N(R\ 
-(CH2)n,C(0)NCower alkyl)2, -C(0)OH, -C(0)OR^ <:(0)SH, -C(0)SR'*, -C(0)S(lower 
alkylX -C(0)NH2, -C(0)NHR*, -C(0)NH(Iower alkyl), -C(0)N(RV -C(0)N(lower alkyl)2, 
-0(^\ -0(alkynyl), -0(aialkyl), -0(cycIoalkyl), -S(acyl), -SOower acyl), -S(R\ -S(lower 
alkyl), -S(alkenyl), -S(alkynyl), -S(aralkyl), -S(cycloa]kyl), -NHR*. -NR'^^ -NH(alkenyl). 
-NH(alkynyl), -NH(aralkyl), -NH(cycloalkyl), SCN, OCN, NCO or fluoro; and 

alternative^, R'^ and R" can come togetiier to fonn a spiro compound selected from 
the groiq> consisting of optionally substituted carbocycle or optionally substituted 
hetnocycle; 

each R' and R" is independently hydrogen, an optionally substituted aSkyl 
(including lower alkylX CH3, CH2CN, CH^Ns, CHiNH2, CH2NHCH3, CHiti(CH3% 
CH2OH halogenated alkyl (including halogenated lower allqrl), CF3, CC^^ 2-Br-etIiyl, 
CH2F, CH2CI, CH2CF3, CF2CF3, C(Y%C(y\ optionally substituted alkenyl, haloalkenyl, 
Br-vinyl, optionally substituted allQTiyl, haloallgTiyl, -CtkCiOyOH, -CH2C(0)OR^ 
-CH2C(0)0(lower alkyl), -CH2C(0)NH& -CH2C(0)NHR*, <:H2C(0)NHaower alkyl), 
-CH2C(0)N(R'^, -CH2C(0)N(lower alkyl)2» -(CH2)„C(0)OH, -(CH2)mC(0)0R^ 
-(CH2)„C(0)CKlower alkyl), -(CH2)«C(0)NH2, -(CH2)mC(0)NHR*, -(CH2),„C(0)NH(lower 
alkyl), -(CH2)mC(0)N(R^, -(CH:0mC(O)NGower sSkylh, -C(0)OH, -C(0)OR^ 
-C(0)OGower alkyl), -C(0)NH2, -C(0)NHR*, -C(0)NH(lower alkyl), -C(0)N(R%, 
-C(0)N(lower alkyl)2, cyano, NH-acyl or N(acyl)2; 

each R' and R'" are independently hydrogen, OH OR', optionally substituted alkyl, 
CH3, CH2CN, CH2N3, CH2NH2, CH2NHCH3, CIiN(CH3)2, CH2OH, halogenated alkyl, 
CF3, C(y%, 2-Br-ethyl, CHjF, CHaCl, CH2CF3, CF2CF3, C(Y\C(Y\ optionally 
substituted alkenyl, haloalkenyl, Br-vinyl, optionally substituted alkynyl, haloallQiiyl, 
optionally substituted carbocycle, optionally substituted heterocycle, optionally substituted 
heteroaiyl, -CH2C(0)0H, -CH2C(0)0R^ -CH2C(0)0(lower alkylX -CH2C(0)SH, 
-CH2C(0)SR'', -CH2C(0)S(lower alkyl), -CH2C(0)NH2, -CH2C(0)NHR\ 
-CH2C(0)NH(lower alkyl), -CH2C(0)N(R\ -CH2C(0)N(lower alkyl)2, -(CH2)mC(0)0H. 
-(CH2)mC(0)0R'*, -(CH2)„C(0)0(lower alkyl), -(CH2)mC(0)SH, -(CH2)mC(0)SR^ 
-(CH2)„,C(O)S0ower alkyl), -(CH2)mC(0)NH2. -(CH2)„C(0)NHR'', -(CH2)mC(0)NH(lower 
alkyl), -(CH2)mC(0)N(RV -(CH2)™C(0)N(lower alkyOz, -C(0)OH, -C(0)OR'', 
-C(0)0(lower alkyl), -C(0)SH, -C(0)SR*, -C(0)S(Iower alkyl), -C(0)NH2, -C(0)NHR\ 
-C(0)NH(lower alkyl), -C(0)N(R'*)2, -C(0)Naower alkyl)2, -0(acyl), -0(lower acyl), 
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-0(R^ -0(alkyl), OGower alkyl), ^(alkenyl), -0(alkynyl), ^(aialkyl), -O(cycloalkyl), - 
S(acyl), -SGower acyl), .S(R^, -Saower alkyl), -S(alkenyl), -S(a]kynyl), -S(aialkyl), 
-S(cycloalkyl), NO2, NH2, -NHGower alkyl), -NHR^ -NR^R^ -NH(acyl), -NGower alkyl)2, 
-NH(alkenyl), -NH(alkynyl), -NH(aralkyl), -NH(cycloaIkyl), •N(acyl)2, azido, cyano, SCN, 
0CN,NCOorhalo; 

each m is independently 0, 1 or 2; and 

alternatively, R« and B}\ r' and R^^ R^ and R" or R*^ and R*^ can come togelher to 
form a bridged compound selected from the group consisting of optionally substituted 
caibocycle or optionally substituted heterocycle; or 

alternatively, R^^ r13 ^ ^9 ^10 ^^^^ together to form a spiro compound 
selected from the group consisting of optionally substituted or optionally substituted 
heterocycle. 



7. A compound of the Formula pan) or (XIV): 




pan) (XIV) 

or a phannaceutically acceptable salt thereof, wherein: 

R3 is selected from the group consisting of H; mono-, di-, and tri-phosphate or a 
stabilized phosphate prodrug; acyl; a sulfonate ester; optionally substituted alkyl sulfonyl; 
optionally substituted aiylsulfonyl; a lipid; an amino acid; a carbohydrate; a peptide; 
cholesterol; and a pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R3 is independentiy H, or mono-, di- or 
triphosphate; 



B indicates a spiro compound selected from the group consisting of optionally 
substituted carbocycle or optionally substituted heterocycle; 
Base is selected from the group consisting of: 
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A '"^it iV 




T I 

(0 (d) (e) (0 

/? °\ 



(h) 



(i) 



and 

R"" 



0) 

wherein 

each R', R", R"' and R*"' are independently selected from the group consisting of 
H, OI^ substituted or unsubstituted alkyl, substituted or unsubstituted alkenyl, 
substituted or unsubstituted alkynyl, cycloalkyi, Br-vinyl, -O-aUg^l, O-alkenyl, O- 
allqaiyl, O-aryl, O-aralkyl, -O-acyl, 0-cycloallq'l, NH2, NH-allq^I, N-dialkyl, 
NH-acyl, N-aryl, N-arallqrl, NH-cycloallcyl, SH, S-alkyl, S-acyl, S-aryl, S- 
cycloalkyl, S-aralkyl, F, CI, Br, I, CN, COOH, CONH2, C02-alkyl, CONH-alkyl, 
CON-dialkyI, OH, CF3, CH2OH, (CH2)mOH, (CH2)mNH2, (CH2)mC00H, 
(CH2)™CN, (CH2)mNQ2 and (CH2)„CONH2; 
misOor 1; 
Wis C-R"orN; 

T and V independently are CH or N; 

Q is CH, -CCI, -CBr, -CF, -CI, -CCN, -C-COOH, -C-CONH2, or N; 

Qi and Q2 independently are N or C-R; 

R is H, alkyl, or acyl; and 

Q3, Q4. Qs and Qe independently are N or CH. 



189 



wo 2004/002999 



PCT/IB2003/003246 



8. A compound of Fonnula (XIX), (XX), (XXI) (XXII) or (XXm): 




(XK) (XX) (XXI) (xxn) 




(xxm) 

or a pharmaceutically acceptable salt thereof, whoein: 

A is selected from Has group consisting of optionally substituted lower allcyl, 
cycloalltyl, alkenyl. alkynyi, CHjOH, CH2NH2. CH2NHCH3, CRMCIhh, W, 
CHiO. CH2N3, CHaCN, CH2CF3, CF3,CF2CF3, CH2C02R, (CH2)mC00H, 
(CH2)mCOOR, (CH2)mCONH2, (CH2),„CONR2, and (dtOmCONHR; 

Y is selected fixnn the group consisting of H, optionally substituted lower alkyl, 
cycloalkyl, alfcenyl, alkynyi, CH2OH, CHiNHa, CH2NHCH3, CHi^iClhh. CH2F, 
CH2CI, CH2N3, CHaCN, C«2CF3, CFsCTaCFs, CH2CO2R, (CH2)„,C00H, 
(CH2)mCOOR, (CHa)mC0NH2, (CH2)mCONR2, and (CH2)mC0NHR; 

RisH,alkyloracyl; 

X is selected &om ±s group consisting of -OH, optionally substituted alkyl, 
cycloallqrl, alkenyl, alkynyi, -0-alkyl, -0-alkenyl, -O-alkynyl, -0-aryl, -O-aralkyl, -O- 
cycloalkyK 0-acyl, F, CI, Br, I, CN, NC, SCN, OCN, NCO, NO2, NH2, N3, NH-acyl, 
NH-alkyI, N-dialkyl, NH-alkenyl, NH-alkynyl, NH-aryl, NH-aralkyl, NH-cycloalkyl, 
SH, S-alkyl, S-alkenyl, S-alkynyl, S-aryl, S-aralkyl, S-acyl, S-cycIoalkyl, COa-alkyI, 
CONH-alkyl, CON-dialkyl. CONH-alkenyl, CONH-alkynyl, CONH-aralkyl, CONH- 
cycloalkyl, CH2OH, CH2NH2, CH2NHCH3, CH2N(CH3)2, CH2F, CH2CI, CH2N3, 

CH2CN, CH2CF3, CF3,CF2CF3, CH2CO2R, (CH2)mC00H, (CH2)mC00R, (CH2)mC0- 

NH2, (CH2)n.CONR2, (CH2)mC0NHR, an optionally substituted 3-7 membered 
carbocyclic, and an optionally substituted 3-7 membered heterocyclic ring having O, S 
and/or N independently as a heteroatom taken alone <s in combination; 
m is 0 or 1; 
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R3 is selected from the group consisting of H; mono-, di-, and tri-phosphate or a 
stabilized pho^hate prodrug; substituted or unsubstituted aSkyl; acyl; a sulfonate esten 
optionally substituted alkyl sulfonyl; optionally substituted arylsulfonyl; a lipid; an 
amino acid; a carbohydrate; a peptide; cholesterol; and a pharmaceutically acceptable 
leaving group which when administered in vivo is capable of providing a compound 
wherein R3 is independently H, or mono-, di- or triphosphate; and 



Base is a non-natural base selected firom the group of: 




wherein: 

each R', R", R'" and R*"' is independently selected from the group consisting of 
H, OH, substituted or unsubstituted alkyl, substituted or unsubstituted alkenyl, 
substituted or unsubstituted alkynyl, cycloalkyl, Br-vinyl, -O-alkyI, O-alkenyl, O- 
alkynyl, 0-aryl, 0-aralkyl, -Oacyl, O-cycloalkyl, NH2, NH-alkyl, N-dialkyl, 
NH-acyl, N-aryl, N-aralkyl, NH-cycloalkyl, SH, S-alkyl, S-acyl, S-aryl, S- 
cycloalkyl, S-aralkyl, F, CI, Br, I, CN, COOH, CONH2, COralkyl, CONH-alkyl, 
CON-dialkyl, OH, CF3, CH2OH, (CH2)mOH, (CH2)mNH2, (CH2)mC00H, 
(CH2)mCN, (CH2)mNQ2 and (CH2)mCONH2; 
misOor 1; 
WisC-R^'orN; 

T and V mdependently are CH or N; 

Q is CH, -CCl, -CBr, -CP, -CI, -CCN, -C-COOH, -C-CONH2, orN; 
Qi and Q2 independently are N or C-R'*"; and 
Q3» Q4, Qs and Qe independently are N or CH; 
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wift the proviso that in bases (g) and (i), R', R*^ are not H, OH, or NH2; and Q, 
T, V, Q2, Qs and Qe are notN. 

9. A compound of Formula (DQ: 

Base* 




or ^ ^ )table salt thereof, wherein: 

R*, R^ and R^ are independently H; phosphate; straight chained, branched or cyclic 
alkyl; acyl; CO-alkyl; CO-aryl; COalkoxyalkyl; CO-aryloxyalkyl; CO-substituted aryl; 
10 sulfonate ester; benzyl, wherein the phenyl group is optionally substituted with one or more 
substituents; alkylsulfonyl; arylsulfonyl; aralkylsulfonyl; a lipid; an amino acid; a 
carbohydrate; a peptide; cholesterol; or a pharmaceutically acceptable leaving group which 
when administered in vivo is capable of providing a compound wherein R^, R^ and/or R^ is 
independently H or phosphate; 
15 XisO,S,S02orCH2; 

Base* is a purine or pyrimidine base; 
R'MsC(Y^)3; 

is independently H, F, CI, Br or I; and 
R^^ is fluoro. 

20 

10. The compound of claim 9, wherein X is O, and is H. 

1 1 . The compound of claun 10, wherein R', R^ and R^ are H. 

25 12. A method for the treatment of a host infected with a Flavwiridae virus, 

comprising administering an effective treatment amount of a compound as claimed in any 
one of claims 1-1 1, or a pharmaceutically acceptable salt thereof. 



30 



13. The method of claim 12, wherein the virus is hepatitis C. 

192 



wo 2004/002999 



PCT/IB2003/003246 



14. The method of claim 12, wherein flie compound or phamiaceutically 
acceptable salt thereof is administered in combination or alternation with a second anti-viral 
agent 

15. The method of claim 14, wherem the second anti-viral agent is selected from 
the group consisting of an interferon, a ribavirin, an interleukin, a NS3 protease inhibitor, a 
cysteme protease inhibitor, a phenan-threnequmone, a thiazolidine derivative, a thiazolidme, 
a benzanilide, a phenan-threnequinone, a helicase mhibitor, a polymerase inhibitor, a 
nucleotide analogue, a gliotoxin, a cerulenm, an antisense phosphorothioate 
oligodeoxynucleotide, an inhibitor of IRES-dependent translation, and a ribozyme. 

16. The method of claim 15, \^©nein flie second anti-vnal agent is an interferon. 

17. The method of claim 16, wherein the second anti-viral agent is selected from 
tiie group consisting of pegylated interferon alpha 2a, mterferon alphacon-1, natural 
interferon, albuferon, interferon beta-la, omega mterferon, interferon alpha, mterferon 
gamma, mterferon tau, interferon delta and interferon gamma- lb. 

18. The method of claim 12, wherein the compound or pharmaceutically 
acceptable salt thereof is in the form of a dosage unit 

1 9. The method of claim 1 8 wherem the dosage unit contams 50 to 1 000 mg or 
0.1 to 50 mg of the compound. 

20. The method of claim 1 8 wherein the dosage unit is a tablet or capsule. 

21. The method of claim 12, wherein the host is a human. 

22. The method of claim 12, wherem the compound or pharmaceutically 
acceptable salt thereof is in substantially pure fonn. 

23. The method of claim 12, wherein the compound or pharmaceutically 
acceptable salt thereof is at least 90% by weight of the P-D-isomer. 
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24. The method of claim 12, wherein the compound or phannaceutically 
acceptable salt thereof is at least 95% by weight of the p-D-isomer. 

25. The method of claim 12, wherem the compound is in flie form of a 
phannaceutically acceptable salt selected from the group consisting of a tosylate, 
methanesulfonate, acetate, citrate, malonate, tartarate, succinate, benzoate, ascoiate, a- 
ketoglutarate, a-glycerophosphate, formate, fumarate, propionate, glycolate, lactate, 
pyruvate, oxalate, maleate, salicylate, sulfate, nitrate, bicarbonate, carbonate salts, 
hydrobromate, hydrochloride, di-hydrochloride, and phosphoric acid salt. 

26. The method of claim 25, wherein the phannaceutically acceptable salt is a 
hydrochloride salt 

27. A pharmaceutical composition comprising an effective amount to treat a 
Flavmridae infection of a compound, or a phannaceutically acceptable salt thereof, of any 
of claims 1 to 1 1 in a phannaceutically acceptable carrier . 

28. The pharmaceutical composition of claim 27, wherein the canier is suitable 
for oral delivery. 

29. The pharmaceutical composition of claim 27 comprising an effective amount 
of the compound or phannaceutically acceptable sah thereof to treat a host infected with 
West Nile Virus, Yellow fever, Denge Virus or BVDV. 

30. The composition of claim 27, wherein the Flaviviridae virus is hepatitis C 

31. The pharmaceutical composition of claim 29, wherein the compound or 
phannaceutically acceptable salt thereof, is in the form of a dosage unit. 

32. The composition of claim 31, wherein the dosage unit contains 0.1 to 50 mg 
or 50 to 1000 mg of the compound or phannaceutically acceptable saft thereof 

33. The composition of claim 31, wherein said dosage unit is a tablet or capsule. 
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34. The phaimaceutical composition of claim 27, further comprising a second 
anti-viral agent 

35. The pharmaceutical composition of clahn 34, wherem the second anti-viral 
5 agent is selected fiom flie group consisting of an interferon, a ribavirin, an interleukin, a 

NS3 protease inhibitor, a cysteine protease inhibitor, a phenan-thiraequinone, a thiazolidine 
derivative, a thiazolidine, a benzanilide, a phenan-threnequinone, a helicase inhibitor, a 
polymerase inhibitor, a nucleotide analogue, a gliotoxin, a cerulemn, an antisense 
phosphorothioate oligodeoTgmucleotide, an mhibitor of IRES-dependent translation, and a 
10 ribozyme. 

36. Hie pharmaceutical composition of claim 35, wherein the second anti-viral 
agent is an interferon. 

15 37. The pharmaceutical composition of claun 36, wherein tiie second anti-viral 

agent is selected fiom the group consisting of pegylated mterferon alpha 2a, interferon 
alphacon-1, natural interferon, albuferon, interferon beta-la, omega interferon, interferon 
alpha, interferon gamma, interferon tau, interferon delta and interferon gamma- lb. 

20 38. The pharmaceutical composition of claim 27, wherein the compound or 

pharmaceutically acceptable salt thereof, is in substantially pure form. 

39. The pharmaceutical composition of claim 27, wherein the compound or 
pharmaceutically acceptable salt thereof, is at least 90% by weight of the P-D-isomer. 

25 

40. The pharmaceutical composition of clarni 27, wherein the compound or 
pharmaceutically acceptable salt thereof is at least 95% by weight of the p-D-isomer. 

4 1 . The pharmaceutical composition of claim 27 further comprising a 

30 pharmaceutically acceptable carrier suitable for oral, parenteral, mhalant or intravenous 
delivery. 

42. The pharmaceutical composition of claim 27, wherein the pharmaceutically 
acceptable salt is selected fiom the group consisting of a tosylate, methanesulfonate, acetate, 
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citrate, malonate, taitarate, succinate, benzoate, ascorate, cxrketoglutarate, a- 
glycerophosphate, fonnate, fiimarate, propionate, gjycolate, lactate, pyruvate, oxalate, 
maleate, salicylate, sulfite, nitrate, bicarbonate, carbonate salts, hydrobromate, 
hydrochloride, di-hydrochloride, and phosphoric acid salt 

43. The pharmaceutical composition of claim 42, wherein the pharmaceutically 
acceptable salt is a hydrochloride salt 

44. A compound or a pharmaceutically acceptable salt thereof, of any of clafans I 
to 1 1 for the treatment of a host infected with a Flavivindae virus. 

45- The compound of claim 44, wherein the virus is hepatitis C. 

46. The compound of claim 44, wherein the host is a human. 

47. The use of a compound or a pharmaceutically acceptable salt thereof, of any 
of claims 1 to 1 1 in the manufacture of a medicament for the treatment of a host infected 
with a Flaviviridae virus. 

48. The use of claim 44, wherein the virus is hepatitis C. 

49. The use of claim 44, wherein the host is a human. 
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Figare 1: Chemical Structures of Illustrative Nucleosides 




FIAU Ribavirin 
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Figure 2 
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